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UNITED STATES PATENT OFFICE.
WILBURN N. DENNISON, OF MERCHANTVILLE, NEW JERSEY, ASSIGNOR TO VICTOR

TALKING MACHINE COMPANY, A CORPORATION OF NEW JERSEY.

SOUND-BOX POR TALKING-MACHINES.

1,084,319. Specification of letters Patent. Patented Jan. 1 3, 1914.
Application filed February 1, 1907. Serial No. 355,217.

To all whom it may concern:
Be it known that I, Wilburn N. Denni-

son, a citizen of the United States, and a

resident of the borough of Merchantville,

5 county of Camden, State of New Jersey,

have invented certain new Improvements in

Sound - Boxes for Talking - Machines, of

which the following is a full, clear, and
complete disclosure, reference being had to

10 the accompanying drawings, forming part

of this specification.

This invention relates in general to sound
boxes, but more particularly to pneumatic
sound boxes for talking machines and in-

15 eludes improvements in that form of pneu-

matic sound box in which a valve is pro-

vided, the movable member of which is posi-

tioned within and very close to the sound
box casing so that the air passing through

20 the valve is caught or trapped between the

movable member and the casing to cushion

or balance the movable member.
The main objects of this invention are:

to provide in a pneumatic sound box a valve
25 having a movable member of delicate con-

struction which will respond readily to the

vibrations of the stylus bar and which will

be cushioned or balanced by the air passing
through the valve; to provide an improved

30 mounting for the stylus bar and the movable
member of the valve, whereby the valve may
be adjusted with great accuracy and where-
by the balancing effect of the air after it has
passed through the valve will not be im-

35 paired; to provide adjustable means for

holding and tensioning the movable member
upon its mounting; to provide an improved
form of opening through the valve to per-

mit the air to pass freely therethrough; and
40 to provide other improvements as will ap-

pear hereinafter.

In the accompanying drawings, Figure 1

is a fragmentary front end view of a sound
box constructed in accordance with this in-

46 vention; Fig. 2 a longitudinal section on
line 2—2 of Fig. 1; Fig. 3 an enlargement
of a portion of Fig. 2; Fig. 4 an enlarged
fragmentary sectional view on line 4—4 of

Fig. 1 ; Fig. 5 a fragmentary sectional view
50 on line 5—5 of Fig. 3 ; Fig. 6 a fragmentary

sectional view corresponding to Fig. 3 show-
ing a modification of the invention; Fig.

7 a view corresponding to Fig. 1 of a modi-
fied form of (his invention; Fig. 8 a longi-

85 tudinal sectional view taken on line 8—

8

of Fig. 7, parts thereof being omitted; Fig.
9 an enlarged fragmentary longitudinal cen-
tral sectional view of the sound box shown in

Figs. 7 and 8; Fig. 10 a transverse sectional

view of the sound box shown in Fig. 9; 60
and Figs. 11 and 12 are enlarged fragmen-
tary front and rear elevations respectively
of the valve seat shown in Figs. 7 to 9.

Keferring to the drawings, one form of
this invention comprises a sound box 1 hav- 65

ing a casing 2 and a cap or cover 3 secured
to the casing in any suitable manner, as by
screw threads 4. The casing is provided
with an inlet 5 through which air is forced
by any suitable mechanism and is also pro- 70

vided with an outlet 6 adapted to be con-
nected to the usual sound conveying tube
through which the air, having impressed
upon it undulations corresponding to sound
waves, passes to the usual sound amplifier. 75

Within the casing is mounted a deflector

7 and a reticulated diaphragm 8 by means
of which the air entering the sound box is

first deflected to the side walls of the sound
box and is then diffused equally through- 80

out the chamber 9 immediately back of the
valve.

The valve is secured to the inside of the
sound box in any suitable manner, for in-

stance by having the edges of the stationary 85

member or valve seat 10 clamped on the seat

11 between the casing 2 and the cap 3. The
inner face of the cap 3 is recessed to form
a shallow chamber 13 between the station-

ary valve member 10 and the inside wall 90

of the cap, the movable valve member 12
being mounted within said shallow cham-
ber 13.

In the form of the invention illustrated

in Figs. 1 to 5 inclusive, the valve seat 10 96

is provided with a series of narrow parallel

straight openings or ports 10' and the mov-
able valve member is also provided with a

similar series of openings 12', the two parts
being so adjusted that the bars so formed *^0

between the openings in the said movable
member overlap and close the said openings
in the stationary member when (he movable
member rests squarely against the stationary
member, as shown in Figs. 1 and 3. 105

The series of parallel openings in (he

valve members make a grid like construe
(ion, which is wider than the opening ('»

in the cap 3, to permil a considerable por
(ion of (he air passing (he \alvc lo be dis- *M
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charged directly into the shallow chamber
13 in the face of the cap 3. The air so dis-

charged into the chamber 13 can pass out
of the same only through the constricted

5 opening 13' between the movable valve
member 12 and the rear wall of said cham-
ber and in so passing forms a cushion which
balances the movable valve member 12 and
renders the same very sensitive to the vibra-

10 tions of the stylus bar. The slightest varia-

tion in the record groove will then be ac-

curately imparted to the movable member of
the valve greatly improving the quality of

the reproduction.

15 The movable member 12 of the valve is

secured to and carried by the stylus bar 15,

the lower portion of the movable member
being secured to the upper end of the bar in

any suitable manner as by a screw 14. This
20 stylus bar is reduced to the smallest dimen-

sions consistent with rigidity and fits closely

in a recess 16 provided therefor in the inner

wall of the cap 3, the recess communicating
with the cushioning chamber 13, and also

25 opening outwardly through the side of the

cover 3. The stylus bar projects outwardly
from the casing and is provided at its outer

end with the usual socket for holding the

stylus.

30 The space between the stylus bar and the

walls of the recess 16 is only sufficient to

permit the necessary adjustment and free

oscillation of the bar, so that the size of the

cushioning chamber 13 is not materially in-

86 creased by the free space in the recess 16, and
so that any considerable amount of air is

prevented from passing from the balancing
chamber through the recess and out through
the side of the sound box.

40 For mounting the st3"lus bar, the side of

the bar adjacent the valve seat is provided
with a transverse substantially V-shaped
groove IT in which is seated a knife edge
18 of a length substantially equal to the

45 width of the bar. This knife edge is integral

with a plate 10 of somewhat greater dimen-
sions in length and width than the corre-

sponding dimensions of the knife edge to

provide a rigid base for the knife edge. The
50 plate 19 rests against push screws 21, which

are threaded through the valve seat 10 from
the back thereof and the plate is held in

position against these screws by the headed
screws 22 which extend freely through the

55 valve seat 10 from the back thereof and are

threaded into the plate 19. By adjusting

these screws 21 and 22. the knife edge may be
adjusted to such a distance from the face

of the valve seat 10 that the movable valve
60 member 12 will rest normally squarely

against the valve seat 10. The stylus bar is

forced against the knife edge 18 by means
of a spring 23 situated between the front

side of the stylus bar and the adjacent wall

65 of its recess, as shown in Figs. 3 and 4.

75

For yieldingly restraining the oscillation of
the movable member of the valve, the mem-
ber 12 is provided adjacent its upper or free

end with an aperture 24, through which
loosely extends the screw 25, which is thread- 70
ed into the valve seat 10. The back wall of

the shallow cushioning chamber 13 is re-

cessed as at 26 to receive the head of the

screw 25 and this recess is substantially filled

by an elastic washer 27 mounted on the screw
between the head of the screw and movable
member of the valve, as shown in Fig. 2.

The purpose of the screw 25 and washer 27
is to prevent the movable valve member 12

from being forced too far from its seat, g0
should the pressure of the air within the

sound box become greater than usual for

any reason.

In Fig. 6 is shown a form of the invention
in which a coiled or spiral spring 23' is 85
substituted for the leaf or buckled spring 23,

illustrated in the previously described con-

struction. This spring is arranged so that

it acts in the direction of the knife edge
bearing 18 to hold the stylus bar firmly upon 9o
the same without exerting any substantial

resistance to the free oscillation of the stylus

bar.

From the above it will be apparent that

the movable valve member is carried by a 95
stylus bar which is mounted upon a knife

edge bearing which occupies but a very little

space and is so arranged as not to interfere

with the effect of the pneumatic balance or

cushioning chamber, and further, that this iqo
bearing may be easily adjusted so as to

cause the movable member to rest normally
squarely upon the stationary valve member
without tension or tendency to bend or

buckle. K)5
In Figs. 7 to 12 inclusively is shown an

embodiment of this invention in which the

valve is annular instead of grid-like. In
this form the stationary valve member 28

is provided on one side with a narrow cir- no
cular groove 29, the depth of which is sub-

stantially half the thickness of the said sta-

tionary member, and on its opposite side the

same is provided with a series of circular

slots 30. which are a little wider than the ns
width of the groove 29 and are cut through
until they communicate with the groove 20.

Between the slots 30, the material of the

stationary valve member 28 forms a con-

nection between the central portion of the 12a

stationary member of the valve and the outer

portion thereof. The movable member of

this modified form of valve, shown in Figs.

7 to 12 is in the form of a ring 31. The face

of this ring is beveled and tapered toward 125
the valve seat to form an annular rib sub-

stantially triangular in cross section, the

apex of which is adapted to rest within the

groove or annular valve port 29, to close

the same when the movable member is in 130
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its normal position upon its seat. This ring
31 is provided with radial arms 32 to stiffen

the same, thus making of the movable mem-
ber a spider-like structure. The movable

5 member is secured to the stylus bar by screws
14 or in any other suitable manner, as in the

construction previously described. This an-
nular movable valve member can be made
extremely light, and somewhat flexible, and

10 yet be sufficiently rigid to perform its func-

tion, and the construction of the valve is

such that all of the air passing through the

valve is admitted directly into the compres-
sion chamber to balance or cushion the mov-

15 able member before passing outwardly
through the opening 6 of the sound box to

the amplifying horn, or other sound aug-
mentative device.

Instead of employing a spring such as pre-

20 viously described for holding the stylus bar
against its knife edge mounting, the stylus

bar may be provided, with a spring for this

purpose, such as is shown in Figs. 9 and 10
which is adjustable from without the sound

25 box casing to exert various pressures upon
the stylus bar to meet various conditions. In
this adjustable form of means for holding
the stylus bar upon its mounting, the stylus

bar 15 is provided with a chamber 15', and
30 the cover 3 of the sound box casing with an

opening 3' in axial alinement with the cham-
ber of the stylus bar. At the bottom of the
chamber 15' in the bar is a concentric open-
ing 15", and through the plate 19 is another

35 opening 19', also in axial alinement with the
chamber 15'. A screw 32 passes loosely

from the outside of the sound box casing
through the openings 3', 15', 15" and 19',

through the casing, the stylus bar, and acl-

40 justable supporting plate, and is threaded
into the fixed valve seat 28, the outer end of
the screw being provided with a knurled
head 32' projecting outside of the casing.

Surrounding the screw 32 between the head
45 thereof and the bottom of the chamber 15'

of the stylus bar is a spiral spring 33 and
by turning the screw 32 from the outside of

the casing, the pressure of the spiral spring
33 against the stylus bar may be varied to

50 hold the bar with more or less force against

the knife edges 18. The longitudinal axis

of the screw 32 and the spiral spring 33 nor-

mally intersects the axis of oscillation of (he

movable member of the valve and is sub-

55 stantially perpendicular to the face of the

valve seat.

In the operation of either of the forms of

this invention above described, (he movable
member of the valve will he slightly lifted

60 from its scat by the ordinary pressure of the

air passing through the sound box and the

movable member will be vibrated and
slightly flexed by the stylus bar which is

caused to vibrate in a well known manner
05 by means of a suitable sound record, and

sound waves corresponding to the undula-
tions of the record will be impressed upon
the air passing through the sound box.
With a substantially uniform pressure of air

in the sound box in the chamber back of ?0
the valve seat, the tensioning screw 25 and
the elastic washer 27 might be dispensed
with, but since the pressure of air back of
the valve generally varies and may be
greater than is absolutely necessary for the 75
operation of the device, the screw and elastic

washer are generally serviceable in prevent-
ing the movable member of the valve from
being forced from its seat.

Although this invention has been de- go
scribed as embodied in a pneumatic sound
box, it is obvious that some of the features

of the invention might be used in other
forms of sound boxes or in other devices, for
instance the improved mounting for the g5
stylus bar might be used in connection with
any well known form of sound box having
a diaphragm instead of a valve. Therefore
when the term sound box is used it is in-

tended to cover any form of sound reproduc- 90
ing means to which this invention might be
applied. Moreover this improved mounting
of the bar might be applied directly to the
movable member of the valve and it is de-

sired that the appended claims should be 95
interpreted to cover either a mounting for a

valve or a mounting for a stylus bar, or for

any other movable member. Furthermore,
although only two of the forms in which this

invention may be embodied are described 100
herein, the invention is not intended to be
limited to either of these forms, as many
changes might be made in the constructions

set forth without departing from the spirit

of this invention or the scope of the append- 105
ed claims.

Having thus fullv described the invention,

I claim and desire to protect by Letters Pat-

ent of the United States

:

1. In a sound box for talking machines. 110
the combination with the casing of a valve
consisting of a stationary and a movable
member, said valve being located adjacent

the wall of said casing, said casing being re-

cessed to form a shallow balancing- chamber 115
in which said movable member IS located, a

stylus bar connected to said movable member
and a knife edge bearing upon which said

stylus bar is mounted.
2. In a sound box for talking machines, a 120

stationary valve member, knife edge bear-

ings adjustably mounted on said stationary

mber, a stylus bar. a movable valve mem-
ber carried b\ said stylus bar. and yielding

ans arranged centrally of said bearings to
,

hold said stylus bar on said knife edges.
'). In a sound box for talking machines

stationary valve member, a movable valve

member, knife edge bearings on said sta-

tionary member, a stylus bar attached to said 130
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movable member and means arranged cen-

trally of said bearings for holding the said
stylus bar on said knife edges.

4. In a sound box for talking machines, a

5 recessed casing, a stylus bar substantially

filling said recess, a stationary valve member.
a movable valve member mounted on said

stylus liar, knife edge bearings on which said

stylus bar is mounted, and means extending
10 through one side of said casing for holding

said stylus bar on said knife edges.
">. In a sound box for talking machine-, a

stationary valve member provided with a

recess, a plate having knife edges adjustably

15 mounted in said recess, a stylus bar provided
with a groove for engagement with said

knife edues. and a spring acting toward the

longitudinal axis of said bar for holding
said stylus bar in engagement with said

20 knife edges.

G. In a sound box for talking machines, a

movable valve member consisting of a flexi-

ring Inning a beveled face, and a sta-

tionary valve member having a annular
25 opening adapted to be opened and closed by

said flexible ring.

7. In a sound box for talking machines,
the combination with a movable valve mem-
ber and a stylus bar attached thereto, of a

30 casing the side of which adjacent said mov-
able member is provided with a recess form-
ing a chamber between said movable member
and said casing, said chamber being pro-
Aided with a depressed portion which the

35 top of said stylus bar substantially fills.

8. A sound box for talking machines, com-
prising a casing having an opening adapted
tn be connected to the sound conveying tube
of a talking machine, said casing being pro-

40 vided with a chamber around said opening.
a valve mounted in said chamber whereby
all of the air passing through said valve first

enters -aid chamber before passing out of
said opening.

45 9. Tn a sound box for talking machines,
the combination with a stationary valve
member having an annular opening there-

through, of a movable valve member having
a projecting ring adapted to operate with

50 said annular opening, and a stylus bar at-

tached to said movable member.
10. In a sound box for talking machines,

the combination of a stylus bar. a movable
valve member mounted on said stylus bar.

55 knife edge bearings on which said stylus bar
is mounted, a casing inclosing said parts,

and means accessible from without said cas-

ing for varying the pressure of the stylus

bar upon said bearings.

60 11. In a sound box for talking machines,
the combination of a stylus bar, a movable
valve member mounted on said stylus bar.

knife edge bearings on which said stylus bar
is mounted, a casing inclosing said parts and

85 adjustable means accessible from without I

said casing for yieldingly retaining said sty-

lus bar in operative engagement with said
knife edges.

12. In a sound box for talking machines,
the combination of a casing, a stationary 7q
a alve seat, a movable valve member, a stylus

bar on which said movable member is mount-
ed, knife edges carried by said valve seat

within said casing, a groove on said stylus bar
for engagement with said knife edges, a 75
headed screw passing loosely through said
stylus bar and threaded into said valve seat

and extending outside of said casing, and a

spring interposed between the head of said

screw and said stylus bar to hold said stylus go
bar upon said knife edge-.

13. In a sound box for talking machines,
a fixed member, a knife edge bearing carried
thereby and movable toward and away from
said fixed member, a stylus bar mounted on g5
said bearing, and yielding means to hold
said bar on said bearing.

l-±. In a sound box for talking machines,
a fixed valve member having a substantially

flat surface provided with a recess, a knife 99
edge bearing adjustably mounted in said re-

cess, a substantially flat movable valve mem-
ber, and a stylus bar attached thereto mount-
ed on said knife edge bearing, the inner side

of said bar being substantially in the plane 95
of the inner side of said movable valve mem-
ber.

!•">. In a sound box for talking machines.
the combination with a valve .-eat provided
with an annular port of a member having iqc
an annular portion with a beveled face ar-

ranged to engage in said port.

16. In a sound box for talking machines,
the combination with a valve seat having
an annular port, of a flexible member hav- 105
ing an annular portion projecting from said

member toward .-aid port and adapted to

open and clcse said port.

17. In a sound box for talking machines.
the combination with a valve seat having hq
an annular port of a flexible member hav-
ing an annular portion adapted to open and
close said port, said flexible member being
mounted at die side of .-aid port to oscillate

toward and away from the same and being 115
restrained upon the opposite side of said

member.
IS. In a sound box for talking machines,

the combination with a valve seat having an
annular port of a flexible member having an 120
annular portion adapted to open and close

said port, said flexible member being mount-
ed at one side of said port to oscillate to-

ward and away from the same and being
yieldingly restrained upon the opposite side 125
of said member.

19. In a sound box for talking machines,
the combination with a stylus bar of a bear-

ing for said bar and means rigid with said

bearing and extending loosely through said 130
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bar intersecting the longitudinal axis thereof

for holding said bar on its bearing.

20. In a sound box for talking machines,
a stylus bar, a bearing for said bar, a pro-

jection secured to said bearing and extend-
ing loosely through said bar, intersecting

the longitudinal axis thereof, and yielding

means between said projection and said bar
for holding said bar upon its bearing.

21. The combination with a valve seat

provided with a recess in the face thereof,

of a bearing adjustably mounted in said re-

cess, and a movable member mounted to

oscillate on said bearing.

22. The combination with a valve seat

provided with a recess in the face thereof,

of a bearing adjustably mounted in said re-

cess, a movable valve member mounted to

oscillate on said bearing, and means to hold
.^aid movable member upon said bearing.

23. The combination with a valve seat

provided with a recess in the face thereof,

of a bearing adjustably mounted in said re-

cess, a movable member mounted to oscil-

late on said bearing, and yielding adjustable
means to hold said movable member upon
said bearing.

24. The combination with a valve seat

having a recess in the face thereof, of a

bearing adjustably mounted in said recess,

a movable member mounted to oscillate on
said bearing, and means connected to said

seat and extending through said bearing and
said movable member to hold said movable
member on said bearing.

25. The combination with a valve seat

provided with a recess, of a knife edge bear-
ing adjustably mounted in said recess, a
movable member mounted on said knife

Q(}gc and yielding means for holding said

movable member in engagement with said

knife edge.

20. In a sound box for talking machines,
a recessed casing, a stylus bar substantially

filling said recess, a stationary valve mem-
ber, a movable valve member mounted on
said stylus bar, bearings on which said

stylus bar is mounted, and means extend-
ing through one side of said casing for hold-
ing said stylus bar on said bearings.

27. The combination with a valve seat

provided with a recess, of a bearing adjust-

ably mounted in said recess, a stylus bar
mounted to oscillate on said bearing, and
means acting toward the longitudinal axis

of said bar for holding said bar upon its

bearing.

28. The combination with a valve scat,

of a bearing carried thereby and movable
toward and away from said seat, a movable
member mounted to oscillate on said bear-
ing, and means to hold said movable mem-
ber on said bearing.

29. In a sound box for talking machines,
the combination with a valve seat, of a bear-

70

75

80

90

95

ing carried thereby and adjustable toward
and away from said seat, a movable mem-
ber mounted to oscillate on said bearing, and
yielding means to hold said movable mem-
ber on said bearing.

30. In a sound box, the combination with
a valve seat having an annular port, of a
movable annular valve member mounted to
oscillate adjacent said seat upon an axis
adjustable toward and away from said seat.

31. In a sound box the combination with
a valve seat having an annular port, of a
movable annular valve member mounted to
oscillate adjacent said seat upon an adjust-
able axis.

32. In an elastic fluid sound reproducing
apparatus, the combination of a valve seat
provided with ports, a knife edge, a valve
adapted to turn on said knife edge, a spring
to hold said valve to its seat and an adjust- 85
ing screw for controlling the pressure on
said spring, substantially as set forth.

33. A sound box provided with an annu-
lar port, and a flat movable valve arranged
adjacent said port to control the flow there-
through, and means to vibrate said valve in
accordance with sound waves to impress
sound waves upon a fluid passing through
said port.

34. A sound box provided with a substan-
tially annular port, and a movable substan-
tially flat annular valve arranged adjacent
said port to control the flow therethrough
and means to vibrate said valve in accord-
ance with sound waves.

35. In a sound box, the combination with
a valve seat, of a bearing adjustable toward
and away from said seat, a movable valve
member mounted to oscillate on said bear-
ing, and means to hold said valve member on 105
said bearing.

36. In a sound box having a discharge
opening, the combination with a flat valve
seat in said sound box and provided with an
annular port of greater diameter than that no
of said discharge opening, of a valve mount-
ed on the discharge side of said valve and
arranged to open and close said port, and
means to actuate said valve in accordance
with the sound waves. 115

37. In a sound box having a discharge
opening, the combination with a valve
mounted in said sound box and provided
with an annular port of greater diameter
than said discharge opening, of an annular 120
valve mounted on the discharge side of said

valve arranged to open and close said port,

said valve being mounted in a chamber of

larger diameter than (ho diameter of said

discharge opening, and means to' actuate 125
said valve in accordance with sound waves.

38. In a sound box. the combination with
a valve seat provided with an annular port,

of a valve having a portion tapering in cro^s

section toward said seat and arranged to on- 130

100
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gage in said port, and means to vibrate said

valve in accordance with sound waves to

impress sound waves upon a fluid passing
through said port.

39. In a sound box, the combination with
a valve seat provided with an annular port,

of an annular valve having a portion taper-

ing in cross section toward said seat, said

portion being arranged to engage in said

port, and means to vibrate said valve in ac-

cordance with sound waves to impress sound
waves upon a fluid passing through said

port.

40. In a sound box, the combination with
a valve seat provided with an annular port,

of a valve having an annular portion taper-

ing in cross section toward said seat and ar-

ranged to engage in said port, and means
to vibrate said valve by and in accordance
with a sound record. 20

41. In a sound box, the combination with
a flat valve seat provided with an annular
port, of a valve having an annular portion
tapering in cross section toward said seat

and arranged to engage in said port, and 25

means to vibrate said valve in accordance
with sound waves to impress sound waves
upon a fluid passing through said port.

In witness whereof I have hereunto set

my hand this 30th day of January, 1907. 30

WILBURN N. DENNISON.
Witnesses

:

Alston B. Moulton,
Alexander Park.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington,!). C."
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UNITED STATES PATENT OFFICE.
VICTOR H. EMERSON, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN G-RAPHOFHONE
COMPANY, OF BRIDGEPORT, CONNECTICUT, A CORPORATION OF "WEST VIRGINIA.

SOUND-RECORD AND PRODUCTION THEREOF.

1,084,415. Specification of letters Patent. Patented Jan. 13, 1914.

Application filed August 2, 1912. Serial No. 712,954.

To all whom it may concern:
Be it known that I, Victor H. Emerson, a

citizen of the United States, and a resident
of the city, county, and State of New York,

3 (whose post-office address is 102 West
Thirty-eighth street, New York city, New
York,) have invented a new and useful Im-
provement in Sound-Eecords and Produc-
tion Thereof, which invention is fully set

10 forth in the following specification.

My invention relates to sound-records
having a laterally-undulating record-groove
of substantially uniform depth, commonly
known as " zigzag " records.

15 The object of the invention is to produce a

record of this type which will have im-
proved acoustical qualities. Such " zig-

zag " records are commonly manufactured
as disks with the record-groove arranged

20 spirally thereon, but they may also be made
as cylinders carrying the record-groove in

a helical line around the cylinder; yet, for
convenience of consideration, such record-

groove may be regarded as continuing in a
25 straight line, with the lateral undulations

on either side.

The underlying thought of my invention
is to provide a (zigzag) record-groove of
such character as to produce a duplication or

30 immediate repetition of each impulse im-
parted to the reproducing-stjdus, so that
theoretically there should be expected a sort

of " echo " as it were; yet in actual practice

no echo will be observed by the listener, but
35 merely increased fullness or roundness of

tone. This duplication or repetition is ac-

complished by making the original record
by means of a recording-stylus having its

two oppositely-extending recording-edges
40 disposed diagonally with respect to the di-

rection of travel of the record-groove (in-

stead of transversely thereof as heretofore).

As the result of this arrangement one record-

ing-edge is slightly advanced in front of the
45 other, and each concavity produced in one

side-wall of the record-groove will have its

complementary (and simultaneously-pro-
duced) convexity located diagonally there-

from in the opposite wall of the groove (in-

stead of directly across therefrom).
My invention, then, consists broadly in

providing a diagonally-disposed pair of op-
positely-facing recording-edges for making
the original sound-groove; further, in the

55 simultaneous production of diagonally-dis-

posed and complementary concavities and
convexities corresponding to sound-waves;
and also in a sound-record having such di-

agonal arrangement of its complementary
concavities and convexities. go
My invention will be best understood by

reference to the annexed drawings, which
are on a greatly exaggerated scale, to illus-

trate the same diagrammatically.
In these drawings: Figure 1 represents 65

conventionally a plan of a portion of a flat

record-tablet having an ordinary zigzag
record-groove, and indicating in cross-sec-
tion an ordinary recording-stylus. Fig. 2
is a similar view, indicating my new record- 70
groove, and indicating in cross-section my
new recording-stylus; and Fig. 3 is a hori-
zontal section, on a still larger scale, of my
stylus.

Eeferring to Fig. 1, 20 indicates a portion 75
of a flat tablet such as used for making origi-
nal recordings. 21 indicates a portion of
an ordinary zigzag record-groove already
produced therein, and 22 a portion not yet
recorded, 23 and 24 denoting the side-walls 80
thereof. 25 represents the usual recording-
stylus, showing in horizontal cross-section,

and having its two recording-edges 26 and
27 directly opposite each other across the
record-groove,—the line 26—27 being also 85
the direction of vibration of this laterally-

vibratory stylus 25. It will be noted that
each convexity a, b, c, etc., has its corre-
sponding and complementary concavity a',

y, c', etc., located directly opposite. 90
Eeferring now to Fig. 2, it will be noted

that my new recording-stylus 30 has its two
oppositely-facing recording-edges 31 and 32
arranged diagonally of the record-groove 33
in the tablet 34; that the two members of 95
each pair of complementary concavities and
convexities, as m

—

m', n—n', etc., lie diag-
onally across the record-groove from each
other, instead of directly opposite each
other, and that the respective convexities in 100

one side-wall are slightly in advance of the

corresponding and complementary concavi-

ties in the other wall thereof.

In Fig. 3, my new recording-stylus 30 is

shown on a much larger scale. The di- 106

agonal line 40—40 contains the recording-

edges, while the transverse lines 41 and II

indicate the direction of vibration of the re-

cording-stylus as a whole. From this it will

be seen that my recording-stylus is provided 110
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with two oppositely-facing recording-edges

disposed in a line diagonal to the direction

of vibration of the recording-stylus itself.

Having thus described my invention, I

claim

:

1. A sound-record consisting of a tablet

of suitable material having therein a record-

groove of substantially uniform depth, and
provided with a succession of corresponding
and complementary concavities and convexi-

ties positioned diagonally from each other.

2. A sound record tablet having a record-

groove of substantially uniform depth hav-

ing lateral irregularities corresponding to

sound-waves, each concavity thereof being
diagonally opposite its corresponding and
complementary convexity.

3. A sound record tablet having a record-
groove of substantially uniform depth hav-
ing in one Avail lateral undulations corre- 20

spending to sound-waves, and having in the
other Avail reA^erse undulations correspond-
ing to the same sound-Avaves, the first named
set of undulations being uniformly in ad-
vance of the corresponding undulations in 25

the other Avail.

In testimony Avhereof I have signed this

specification in the presence of two subscrib-

ing Avitnesses.

VICTOR H. EMERSON.
Witnesses

:

H. Watekson,
Henry Waterson, Jr.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
WALTER J. BURCHETT, OF EAST ORANGE, NEW JERSEY, ASSIGNOR, BY MESNE ASSIGN-

MENTS, TO THE MASTERPHONE CORPORATION, A CORPORATION OF NEW YORK.

CLARIFYING ATTACHMENT FOR TALKING-MACHINES.

1,084,570. Specification of Letters Patent. Patented Jan. 13, 1914.
Application filed May 12, 1913. Serial No. 767,159.

To all whom it may concern:
Be it known that I, Walter J. Burchett,

a citizen of the United States, residing at

East Orange, county of Essex, and State of

5 New Jersey, have im'ented certain new and
useful Improvements in Clarifying Attach-

ments for Talking-Machines, of which the

following is a specification.

This invention relates to clarifying at~

10 tachments for talking machines, and con-

stitutes a further improvement on the gen-

eral type of apparatus illustrated in the

pending application of Matthew B. Claus-

sen, Serial Number 779.004, renewed July
15 14, 1913.

My object is the provision of a simple, in-

expensive and durable attachment which
can be quickly and easily applied to or re-

moved from the reproducer of a talking

20 machine, particularly one of the disk type,

which will increase the volume of sound,

clarify the tone, and enable a needle of small

diameter to be used in sound reproduction,

thereby increasing the life of the records,

25 and I accomplish these objects by substitut-

ing a less rigid connection between the

needle of the standard talking machine re-

producer, and the thin, freely vibrating

sound amplifying body or disk of the said

30 Claussen application than is employed in

the specific form of construction illustrated

in said Claussen application, and supple-

menting the engagement between needle and
disk by a second, elastic connection between

35 other parts of the reproducer and the disk,

whereby the disk is held against the needle

Avith sufficient firmness to absorb the vibra-

tions thereof when the reproducer is in op-

eration, but may yet be easily removed from
40 contact with the needle, (when the latter

is to be removed from the reproducer), with-

out entirely disconnecting the disk from the

reproducer as a whole.

In the accompanying drawings and fol-

45 lowing description, I have shown a form of

the invention illustrating its mode of opera-

tion and which carries out the foregoing ob-

jects, but such disclosure is to be considered

as illustrative, rather than restrictive, of the

50 scope of the invention and the invention is

susceptible of modification without depart-

ing from the spirit and scope (hereof.

In the accompanying drawings: Figure 1

is a perspective view showing the invention

applied to an ordinary talking machine re- 55
producer and disk record; Fig. 2, a side
elevation thereof; Fig. 3, an enlarged de-
tail, partly in section, showing the coopera-
tion of the device with the needle ; Fig. 4, a
detail perspective of the attachment alone; 60
Fig. 5, a view looking toward the lower face
of the thin freely vibrating sheet or disk;
and Fig. 6, detail plan views of other shapes
of thin freely vibrating sheet or disk that
may be used. 65

Beferring to Figs. 1 and 2, 1 represents
the turntable of the talking machine and 2
a disk record of usual form and construc-
tion, 3 being the usual swinging arm having
the neck 4 which is swiveled at 5. The re- 70

producer, which is of the usual form, is

shown at 6.

The reproducer has a diaphragm 7, an
arm 8, a rocker 9, a needle holder 10 and a
removable needle 11 held in the holder 10 75

by thumb-screw 12.

The foregoing parts are old and well
known, operating in the usual manner.
My clarifying attachment appears alone

in Fig. 4 and applied to the reproducer 6 in 80

Figs. 1 and 2, the mode of its cooperation
with the needle 11 appearing more clearly in

Fig. 3, where the parts are generally exag-
gerated.

An arc-shaped yoke 13 of resilient ma- 85

terial is of a size adapting it to be snapped
onto the periphery of the reproducer 6, there

being provided hook-shaped retainers 14

which engage the knurled edge 6' of the re-

producer, these retainers holding the yoke 90

13 in position and at the same time having
such a loose engagement with the knurled
edge 6' that the entire yoke 13 can be slid

around on the reproducer without detach-

ment therefrom. This adaptability for slid- 95

ing concentrically with the reproducer body,

enables both a manual and an automatic ad-

justment to be obtained. The yoke 13 has
offset or angularly arranged ends 15.

The specific form of yoke above described 100

is adapted to cooperate with one standard
form of sound box. Slight variations in de-

tails would be desirable to enable it to co-

operate conveniently with other standard
forms of reproducer. 105

The thin, freely vibrating sheet of hard,

elastic material 1(> may be in the form of a

circular disk such as shown in Figs. 1 to 5,
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16

20

25

30

or, it may assume different forms such as the

winged or lobe-form constructions shown,
respectively, at 17, 18, 19 and 20, Fig. 6.

A thin, freely vibrating sheet of hard,
elastic material of any form adapted to col-

lect and clarify all vibrations of sound
caused by the engagement of the needle with
the disk record, will serve the purpose and
I do not limit myself to a clarifying sheet

or disk of any particular form. The sheet

or disk may be of mica, celluloid, or other
relatively thin hard, elastic and flexible ma-
terial of the proper consistencj^. I do not
limit myself to any particular material in

the construction of this element of my im-
proved combination.
The disk 16 carries, preferably substan-

tially centrally thereof, a hub 21 which is

provided with an opening 22 which prefer-

ably tapers from its upper end 23 to at or
about the point 24 and then tapers more
abruptly to where it opens out at 25 through
the lower face of the hub. The lower ta-

pered part 25 of the opening is of a size

adapting rt to fit against the tapered point 26
of the needle 11, the tip of the latter being
exposed and free to engage the grooves on
the record disk 2. The upper part 22 of

the opening being somewhat larger than the

needle, permits the entire sheet or disk 16
to pivot, in a rocking manner, on the needle
point 26 and the said disk may, therefore,

tilt, pivot or rock within limits in all direc-

tions in relation to the needle 11. This con-

struction permits the disk 16 to automati-
cally and instantaneously accommodate itself

to all movements of the needle caused by
the engagement of the latter with the record
disk 2 and to maintain its relation to the
face of the disk 2 which is, preferably, a

parallel relation thereto, as shown in Fig. 2,

but may be other than parallel at times. At
the same time the hub 21, and disk 16, are

given a sufficiently rigid connection to the

needle through the wedgelike engagement of
the tapered needle point with the tapered re-

cess 25, to insure the disk taking up all the

vibrations of the needle point. The hub 21

may be connected to the disk 16 in different

ways. I have shown the hub as provided
with a circular flange 27 between which and
the disk 16 is located an annulus or collar

28 having ears 29 and 30. The hub, annulus
and disk may be cemented or otherwise se-

66 cured together. Preferably, the head snugly
fits the opening in the disk, through which
it passes. Light coil springs 31 and 32 are

engaged with the ears 29 and 30 and with the

ends 15 of yoke 13, said springs being under
60 tension and consequently, drawing the hub

21 against the point 26 of the needle so that

the disk 16 is always yieldingly maintained
in a light yet firm, engagement with the

needle and is free to rock on the point 26 in

65 any direction, within limits.

35

40

45

50

70

80

The modified sheets or disks shown in

Fig. 6, have a hub construction 21 and an
annulus 28 and ears 29, 30, the same as

shown and described in connection with the
disk 16.

When in use, the attachment is bodily car-

ried by the reproducer and moves with it

and the needle. The looseness of engage-
ment of the retainers 14 with the knurled
rim 6' permits either a manual or an auto- 75
matic concentric sliding of the yoke 13, thus
enabling the device to be readily applied to
the reproducer, adjusted thereon at any time
or to automatically adjust itself under the
tension of the springs 31 and 32 according
to the operation of the reproducer and its

needle. On raising the reproducer and its

neck 4 in the usual manner, disk 16 can be
removed from the needle 11 and a new needle
substituted without having to remove yoke 35
13 from the reproducer.
During the removal of a worn needle and

the insertion of a new one, the disk 16 is

pulled up to one side of the stylus or needle
holder by the springs and does not interfere 90
with the opera tion of changing needles.

When the new needle is in position the disk
is pulled down into position and the perfo-

rated hub is snapped into position over the
point of the needle. The springs wedge the 95
hub tightly onto the tapering needle end and
the whole structure, reproducer and attach-

ment, becomes a resonant, freely vibrating
unit which takes up every vibration of the

needle point whether horizontal or vertical, iqq
and whether body vibrations or molecular
vibrations.

Having thus described my invention, what
I claim as new and desire to secure by Let-

ters Patent, is:

—

1. The combination with the reproducer of

a talking machine having the usual sound
box and stylus, of a thin sheet of hard, elas-

tic material held flexibly about the extreme
point of the stylus.

2. The combination with the reproducer of

a talking machine having a stylus with a
tapering point, of a thin, freely vibrating

disk provided with a tapering perforation

adapted to fit onto the stylus point, and 115
means for holding the two in engagement.

3. The combination with the reproducer of

a talking machine having a stylus with a

tapering point, of a thin freely vibrating

disk provided with a tapering perforation 120
adapted to fit onto the stylus point, and elas-

tic means for holding the two in engagement.
4. The combination with the reproducer of

a talking machine employing the usual
stylus, of a thin freely vibrating sheet of 185
hard elastic material, and means for elas-

tically holding the same in removable en-

gagement with the stylus.

5. The combination with the reproducer of
a talking machine of a freely vibrating clari- 130

105

110
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40

fier disk having a resilient connection there-

with whereby said clarifier disk may yield or

be moved from its normal position.

G. The combination with the needle of a

talking machine reproducer, of a clarifier

disk having a rocking engagement with said

needle.

7. The combination with the needle of a

talking machine reproducer, of a clarifier

disk having a rocking engagement with said

needle and elastic means for maintaining
said engagement.

8. The combination with the reproducer of

a talking machine having the usual stylus of

a clarifying disk having a rocking engage-
ment with the stylus, and a spring connec-
tion extending from the body of the repro-
ducer to the disk near the point of engage-
ment.

9. The combination with the reproducer of
a talking machine including the usual needle,

of a clarifier disk movably engaged with said

needle, an attaching device for engaging the
reproducer, and a connection between the
clarifier disk and said attaching device.

10. The combination with the reproducer
of a talking machine including the usual
needle, of a clarifier disk movably engaged
with said needle, an attaching device for en-

gaging the reproducer, and springs attached
to the clarifier disk on opposite sides of the
needle and also connected to the attaching
device.

11. An attachment for talking machines
comprising an attaching device, a freely
vibrating clarifier disk separate from said
attaching device, and connections between
the said clarifier disk and the attaching
device.

12. An attachment for talking machines
comprising in combination an attaching de-

50

55

60

vice, a freely vibrating clarifier disk, and
spring connections between said clarifier

disk and said attaching device.

13. An attachment for talking machines, 45
comprising a yoke, hook retainers thereon, a
sheet of elastic material serving as a clari-

fier having a needle hole, and springs con-

necting the said sheet of elastic material to

the end parts of the yoke.

14. The combination with the reproducer
needle of a talking machine, of a vibratory
disk having an opening through which said

needle loosely passes.

15. The combination with the reproducer
needle of a talking machine, of a vibratory
disk having an enlarged tapered opening re-

ceiving the needle and point thereof, said

opening permitting the disk to move in rela-

tion to said needle without detachment.
16. The combination with the reproducer

of a talking machine including the usual
needle, of a vibratory disk having an open-
ing through which the needle passes and
whose walls loosely engage the needle, and 65

means connecting the disk to the reproducer.
17. The combination with the reproducer

of a talking machine including the usual
needle, of a vibratory disk having an open-
ing through which the needle passes and
whose walls engage the needle, a detachable
and slidable yoke clasping the reproducer,
and springs connecting the disk on opposite
sides of the needle to the end parts of the

yoke.
In testimony whereof, I hereunto affix my

signature in presence of two witnesses.

WALTER J. BURCHETT.
Witnesses

:

Halcolm Ellis,

Nathan W. Perkins, Jr.

70

75

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents

Washington, D. C."
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UNITED STATES PATENT OFFICE.
MATTHEW B. CLAUSSEN, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS,
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1,084,571. Specification of Letters Patent. Patented Jail. 13, 1914.
Application filed April 5, 1912. Serial No. 688,651.

To all whom it may concern:
Be it known that I, Matthew B. Clatjs-

sen, a citizen of the United States of Amer-
ica, residing at New York city, borough of

5 Manhattan, county and State of New York,
have invented certain new and useful Im-
provements in Talking-Machines, of which
the following is a specification.

My invention relates to the reproducing
10 apparatus of talking machines and com-

prises a modification of the invention illus-

trated and described in my pending appli-

cation Serial No. 670,146, filed January 9,

1912.

15 The present apparatus is designed espe-

cially to cooperate with records having
grooves of uneven depth, the sound waves
being recorded in the bottom of said grooves
instead of in the sides of said grooves.

20 The best form of apparatus embodying
my present invention, together with certain

modifications thereof, are shown in the ac-

companying sheet of drawings in which,
Figure 1 is a vertical central section of a

25 sound box adapted for use on cylindrical

sound records. Fig. 2 is an enlarged de-

tail cross section of the disk which forms the

novel feature of my invention. Fig. 3 is a
similar view of a modification, and Fig. 4

30 shows the modification adapted for use on
disk records having grooves of uneven
depth.

Throughout the drawings like reference

characters indicate like parts.
85 Referring to Fig. 1, the sound box 1 has

the diaphragm 2 mounted therein in the

usual manner.
3 is a stylus arm or lever pivoted at 5 to

the lug 4 projecting downward from the
*° center of the diaphragm 2.

6 is a weight pivoted to the sound box at

7 and provided with a lug 8 which has a

pivot 9 engaging the slot shown in the stylus

arm or lever 3. In the end of the stylus arm
45 is the rigidly fastened pin 10 which projects

downwardly into the thickened portion or

hub 12 formed at the center of the thin disk

11. This pin 10 may be provided with screw

thread, as shown in Fig. 2, so that the disk
60 may be screwed onto it or it may be given

a slight taper and forced by pressure into

the hub 12, as indicated in Fig. 3.

J 3 is a bit of highly refractory material

such as agate or sapphire, which has one
55 end shaped to fit into the sound groove on

the record tablet 14, while its other end is

either threaded or tapered or otherwise
shaped to form a rigid connection with the
under portion of the hub 12 of the disk 11.
This bit of sapphire therefore serves as the 60
point of the stylus as a whole.
The above described apparatus is adapt-

ed for use with cylindrical records of the
kind used on the standard Edison phono-
graph. 65
In Fig. 4 I have shown an apparatus de-

signed to be used with disk records in which
the sound box 15 is carried on the end of the
tone arm 23 in an inclined position and has
the usual diaphragm 16 and stylus arm 17 70
connected directly thereto. The stylus arm
is pivoted to the sound box at 18 and has
the usual socket and cooperating set screw
24 for holding the needle or other terminal
piece which directly engages the sound 75
record.

19 is a disk similar to that previously de-
scribed which is cemented or otherwise fas-

tened to the properly prepared and shaped
face of the shank piece 20 which is adapted 80
to have its other end inserted in the socket
in the end of the stylus arm 17. On the
other and under side of the disk is cemented
a block 21 in which is set a reproducing
point 22 which as before consists of a bit of 85

highly refractory material such as sapphire
or the like. The shank 20^ the disk 19 and
the block 21 are cemented together to form
one rigid unitary structure.

25 is the disk record having a sound 90

groove of uneven depth therein with which
sound groove the reproducer point 22 en-

gages.

In all forms of the invention the essential

feature is that a disk of vibratable material 95

shall be rigidly attached to the point of the

reproducer which engages the record and be
substantially parallel to the surface of the

sound record at and near (he point of con-

tact between the reproducer and the record. 100

In the construction shown in Fig. 4 the disk

is substantially parallel with the Hat disk

record 25. In the form shown in Fig. 1,

the disk is substantially parallel with that

portion of the surface of the cylindrical 106

record in contact with (he reproducing point,

that is to say it is substantially parallel to

a. plane which would be tangent to the cyl-

inder at that point.

In operation, the rotation of the record 110
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causes up and down vibrations of the stylus

point which are transmitted in each case

through the stylus arm to the diaphragm
in the usual way. At the same time the

5 vibrations so impressed upon the stylus as

a whole are transmitted to the disk 11 or
19 as the case may be. This disk may be
made of any reasonably dense and hard ma-
terial which will vibrate satisfactorily.

10 Metal may be used or hard fiber or even
parchment, but as at present advised, I pre-

fer to use celluloid and generally speaking
find that disks of non-metallic material give
purer reproductions of sound than metallic

15 disks. While disks of different thickness

and diameter may be employed, I obtain

good results with a celluloid disk about
20/1000 of an inch thick and two inches in

diameter.
20 With many sound records the best results

are obtained with a disk of 15/1000 of an
inch in thickness. In all cases a very thin

disk should be employed of a thickness con-

siderably less than the diameter of the

25 stylus.

The advantages of the invention consist

in the greatly increased volume of sound re-

produced and the more clear and accurate

reproduction of the tone qualities, articula-

30 tion, &c.

Various changes could be made in the de-

tails of construction here shown without

departing from the principle of the inven-

tion so long as the stylus arm or lever is

35 rigidly attached to one side of the disk and
the reproducing point is rigidly attached to

the other side of the disk.

Having, therefore, described my inven-

tion, I claim:
40 1. Iu a talking machine, the combination

with a stylus arm of a freely vibrating

sound reproducing disk attached to the end
thereof, and a bit of refractory material
shaped to engage the groove in the sound

45 record on said disk, the said disk having a

diameter many times that of the stylus arm
or bit of refractory material, and a thick-

ness considerably less than said diameter of

the stylus arm or bit of refractory material.

50 2. In a talking machine the combination
with a stylus arm of a thin disk of non-
metallic material with a thickened portion at

the center, and a jewel shaped to engage the

groove in the sound record set in one side of
55 the thickened portion of the disk, the end

of the stylus arm being attached to the other

side of the thickened portion of the disk.

3. In a talking machine the combination
with the stylus arm of a freely vibrating

60 sound reproducing disk of non-metallic ma-
terial to one side of which the end of the

stylus arm is connected, and a bit of re-

fractory material shaped to engage the
groove in the sound record attached to the
other side of the disk, said disk having a 65

diameter many times that of the stylus arm
or bit of refractory material, and a thick-

ness considerably less than said diameter
of the stylus arm or bit of refractory ma-
terial. 70

4. In a talking machine the combination
with a stylus arm of a disk of non metallic
material to one side of which the end of the
stylus arm is connected and a bit of refrac-

tory material shaped to engage the groove 75

in the sound record attached to the other
side of the disk, the points of both said at-

tachments being near the center of the disk
and said disk being built up at the points
of attachment to an increased thickness. 80

5. In a talking machine the combination
with a stylus arm of a thin disk of celluloid

attached to the end of the stylus arm and a
bit of refractory material shaped to engage
the groove of the sound record attached to 85

the other side of the disk.

6. In a talking machine the combination
with a stylus arm of a thin disk of celluloid

attached to the end of the stylus arm and a

bit of refractory material shaped to engage 90

the groove of the sound record attached to

the other side of the disk, the disk being
thickened at the points of attachment.

7. In a talking machine the combination
with a jewel reproducer point and support- 95

ing stylus arm therefor, of a freely vibrat-

ing sound reproducing disk of elastic ma-
terial rigidly attached to said jewel and free

from contact with any other part of the

apparatus except the stylus arm, said disk 100

having a diameter many times that of the

stylus arm or bit of refractory material and
a thickness considerably less than the di-

ameter of said stylus arm or bit of refrac-

tory material. 105

8. In a talking machine the combination
with a reproducer tip of refractory ma-
terial and supporting stylus arm therefor of

a freely vibrating sound reproducing disk

of elastic material rigidly attached to said 110

reproducer point in a position to be parallel

to the surface of the sound record, at or near

its point of contact Avith the reproducer tip,

said disk having a diameter many times that

of the stylus arm or bit of refractory ma- 115

terial, and a thickness considerably less than
said diameter of the stylus arm or bit of

refractory material.
" MATTHEW B. CLAUSSEN.

Witnesses

:

A. Parker-Smith,
M. G. Crawford.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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UNITED STATES PATENT OFFICE.
MATTHEW B. CLAUSSEN, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS,

TO THE MASTERPHONE CORPORATION, A CORPORATION OE NEW YORK.

TALKING-MACHINE.

1,084,572. Specification of Letters Patent. Patented Jan. 13, 1914.

Application filed April 12, 1912. Serial No. 690,446.

To all whom it may concern :

Be it known that I, Matthew B. Claus-
sen, a citizen of the United States of Amer-
ica, residing at New York city, borough of

5 Manhattan, county and State of New York,

have invented certain new and useful Im-
provements in Talking-Machines, of which
the following is a specification.

My invention relates to improvements on

10 the particular form of attachment to talk-

ing machines illustrated and described in

my application Serial No. 670,146, filed

January 9, 1912, in which is shown a thin

sound amplifying disk rigidly mounted on
15 the stylus of the reproducer of a talking

machine. In the one particular form of my
invention selected for illustration in said

prior application the reproducing needle is

clamped into the socket on the end of the

20 stylus arm in the usual way, and the disk

is held on the needle by being bored to form
an opening of an internal diameter equal to

or slightly less than the external diameter

of the needle. This requires the needle to

25 be forced through the disk before using,

and, as it is not safe to use a needle on more
than one record, it is necessary to pull the

needle out of the disk every time a new
record is put on, and stick a new needle

30 through the disk before fastening the

needle to the stylus arm for the next opera-

tion of the machine. While this can easily

be done with a small pair of tweezers, the

entire operation can be avoided by the use

35 of my present invention which comprises

means for permanently attaching the disk

to the stylus aim, and means for mounting
the needle in this attaching means by any
simple device such as a set screw. Conse-

40 quently when a needle is worn it can be

loosened from the disk, removed and a new
one fastened to the disk without unfasten-

ing the disk from the reproducer.

The drawing shows a vertical central sec-

45 tion of the preferred form of apparatus em-
bodying my invention.

In the construction shown, the disk- 8 is

made of any material capable of reproduc-

ing vibrations similar to sound waves. I

60 have found celluloid to be a convenient ma-
tt rial for (his purpose. Disk 8, reinforcing

disk 1L and hub 9 are forced on lo a short

bar 12, preferably formed of a hard fiber

like bamboo, which may be gripped in the
usual socket at the end of the arm which to- 55
gether with the needle 6 forms the stylus

in the standard type of reproducer. This
short bar 12 practically forms an extension
of the hub 9. The steel needle 6 is then set

in this piece 12 and may be held there rig- 60
idly by a set screw 18 mounted in a hole in

the side of the hub 9. This arrangement
permits the removal of needle 6 from the
reproducer and replacement of a new needle
without removing disk 8. By making the 65
longitudinal bore of shaft 12 large enough
to take in a commercial needle of the largest

diameter, it also becomes possible to use
needles of lesser diameter, without materially
reducing the rigidity of the joint between 70
the disk and needle. This renders it possible

to use the same disk with all sizes of needles,

while with the form of the invention illus-

trated in my prior application, a given disk
can only be used with that size of needle 75

which can just fit into the bore of the hub
and form a rigid connection therewith.

While a soft roundness of tone is given
to the sound reproduction by making bar 12
of non-metallic material, metal may be used 80
for the purpose where durability is more
important than the quality of the reproduc-
tion.

While the vibrating sheet of material 8

is usually a circular disk, it may be made of 85

any other convenient form.
Having described my invention, I claim:

1. An attachment for talking machines
having the usual form of reproducer, which
said attachment comprises a thin, freely vi- 90

brating sound amplifying disk, said disk

having a hub-like projection adapted to en-

gage the stylus arm of the talking machine
reproducer and also being provided with a

socket for receiving the usual form of re- 95

producer needle, together with means for

clamping said needle in said socket.

2. An attachment for talking machines.

having Hie, usual form of sound box; and
stylus arm, which said attachment comprises ioo

a thin, freely vibrating sound amplifying
disk provided with a hub having an exten-

sion adapted to engage the stylus arm. and
which huh is provided with a socket adapt
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ed to receive the usual form of needle, to-

gether with a set screw mounted in said hub,
and adapted to engage said needle.

3. In a reproducer for talking machines
the combination of a thin, sound amplify-
ing sheet of elastic material, a short bar
rigidly attached to the said sheet at one end,

bored out at that end to receive a needle,

and adapted to be clamped to the stylus arm
of a reproducer, and a set screw for hold-
ing a needle firmly in the bore of the above
mentioned bar.

MATTHEW B. CLAUSSEN.
Witnesses

:

A. Parker-Smith,
M. K. Lotterer.

10

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents.
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To all whom it may concern

:

Be it known that I, Matthew B. Claus-
sen, a citizen of the United States of

America, residing at New York city, county
5 of New York, State of New York, have in-

vented certain new and useful Improve-
ments in Talking-Machines, of which the

following is a specification.

My invention relates to talking or sound
10 reproducing machines in which a stylus

travels in a groove in a tablet or cylinder

having variations of surface corresponding

to sound waves. It is well known that in

apparatus of this kind heretofore in use the

15 loudness of reproduction may be increased

by increasing the stiffness of the reproduc-
ing stylus, as by making said stylus of

greater cross section, but this results in a dis-

advantage in that the reproduction is then
20 less clear and faithful. On the other hand

it is recognized that the clearness, delicacy

and faithfulness of the reproduction may be
enhanced by making the reproducing stylus

light, as by reducing its cross section, but
25 this reduces the volume of sound.

I have discovered an improvement which
may be applied to any of the standard
forms of talking machine by which both the

volume and clearness, or faithfulness, of the

30 sound reproduction, are markedly increased

and improved.
Briefly stated, my invention in its simplest

form comprises the rigid attachment of a

disk of convenient form to the standard
35 form of reproducing stylus or needle.

The best form of apparatus at present

known to me embodying my invention and
sundry modifications thereof are illustrated

in the accompanying sheet of drawing in

40 which,
Figure 1 is a side elevation of a portion of

a talking machine showing the reproducer

with my invention attached. Fig. 2 is a

plan view of the simplest form of disk at-

45 tachment constituting the novel element of

my invention. Fig. 3 is a similar view of a

modification. Fig. 4 is a vertical central

section on line 4—4 of Fig. 3 showing also

the reproducer stylus or needle in position.

50 Fig. 5 is a similar view with a different

kind of stylus, and Fig. 6 is a similar view of

a modification.

Throughout the drawings like reference

characters indicate like parts.

55 1 is the ordinary reproducing stylus or

needle which, in the familiar form of talk-
ing machine employing a flat record tablet
with sinuous groove of even depth therein,
is usually a short steel needle set in arm 2,
which is pivoted on sound box 3, and has its 80
other end connected to diaphragm 4 in said
sound box. This and the other portions of
apparatus shown or indicated in Fig. 1 are
of standard form. To the stylus or needle
1 I rigidly attach a disk 5 so arranged as to 65
be supported clear of the record tablet 6.

This rigidity of connection between stylus
and disk is important and may be heightened
by making the disk thicker at the point
where the stylus passes through it. Thus 70
as shown in Figs. 3, 4 and 5, the disk may be
formed with an inclined hub 7 through the
fine perforation 8 in which the stylus may be
forced under pressure so as to effect a rigid
connection between the two. Again, as 75
shown in Fig. 6, a disk 9 may be made in-

tegral with a stylus 10. In such latter case
the disk and stylus may be made of steel or
other metal, or they may be formed of any
non-metallic materials which are of sufficient $0
elasticity to receive and reproduce sound
vibrations, such as celluloid, gutta percha,
papier mache, etc. When a stylus made of
metal or of a refractory mineral is used and
the disk is of a material which may be ren- 35
dered plastic by heat and then molded, as in
the case of celluloid, gutta percha, etc.. said
disk may be cast or molded on the needle or
stylus while in a plastic condition and forced
into intimate contact therewith by pressure. 90
When a plain disk is used such as is shown
in Fig. 2, any material sufficiently elastic to

receive and give out sound vibrations may be
used. The result of the attachment of these
disks to the stylus of any sound reproducing 95
machine is a very great increase in the clear-

ness, accuracy, and delicacy of the sound re-

production. If the record is a musical one,

the accompaniment, which is often practi-

cally indistinguishable when my invention 100
is not used, comes out clearly when my im-
provement is employed. Tf (he record con-

tains a concerted piece, every instrument and
voice can be distinguished by the ear, and
talking records are reproduced with perfect 105

articulation and every inflection exact. All

this is accomplished not only without reduc-

ing the volume of reproduced sound, \n\\

with a marked increase of such volume, so

that with even a cheap machine a reproduc- 110
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tion is attained of volume almost if not quite

equal to that of the original sounds from
"which the records were made.
In Fig. 5 I have indicated a stylus 11, pro-

5 vided with a rounded point such as may be

made of a. jewel or refractory mineral. My
invention lends itself to use with this type of

stylus with equal facility.

"While I have shown round disks as most

10 convenient in form, sheets of other shapes,

square, oval, rectangular or polygonal could

be used. The portion of the disk or sheet

through which the stylus passes may be
thickened in other manners than by the hub

15 7 which I have illustrated as one form of

such thickening. It should also be under-
stood that by the expression "stylus," I may
include not only the needle pointed extension

1, but also the vibrating arm or lever 2 in

20 which such needle 1 is mounted, the whole
structure vibrating in unison during sound
reproduction, and transmitting said vibra-

tion to diaphragm 4.

While various explanations may be given

25 of the improved results obtained by my in-

vention, my present belief is that they are

mainly due to the fact that the disk 5 is

really a supplemental diaphragm which, be-

ing fastened to the stylus near its point,

30 vibrates with every slightest movement im-

parted from the record and so faithfully re-

produces all the overtones and finer vibra-

tions which otherwise might be lost or

blurred in transmission through the heavier

85 sound box 3. The result is that the sum of

all the vibrations heard by the listener is

clarified, enriched and increased by the ac-

tion of my improvement. Again, it may be
that in the operation of an ordinary machine

40 certain false vibrations may be created in

the sound box itself which are not created

in the free disk carried near the point of

the stylus, and thus the relative proportion
of such false vibrations and metallic tones

45 produced thereby is reduced with respect to

the entire volume of tone produced, and so

the general accuracy of the total resulting

reproduction is increased.

While the advantages above described re-

50 suit from the use of any disk or sheet of

hard elastic material, the best results so far

as I am at present informed result from the

use of disks of white celluloid, or ivory,

of about two inches in diameter and an

55 average thickness of approximately one
thirty-second of an inch, although, for many
sound records, disks from one to two hun-
dredths of an inch in thickness give the best

results.

60 The main advantage of my invention re-

sides in the fact that it amplifies the volume
of reproduced sounds and also makes the

reproduction more clear and accurate by re-

producing certain vibrations not taken up
66 by the main diaphragm. The sound box

diaphragm, being located in a plane at right
angles to the plane of the record, responds
only to the lateral vibrations of the stylus.

There are, however, certain vibrations given
to the stylus in planes perpendicular to the 70
plane of the record tablet, as it is dragged
along the sound record groove, although the
lateral vibrations are the principal ones.

The disk, or other thin sheet of material
capable of having sound vibration im- 75
pressed upon it, which is located in a plane
parallel to that of the record, in my inven-
tion, and is carried by the stylus as close

to the point thereof as possible, is capable
of taking up and reproducing any such per- go
pendicular vibrations given to the stylus.

Thus all the vibrations in both directions

are taken up and all tones are faithfully

reproduced.
Having, therefore, described my inven- 85

tion, I claim

:

1. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected
thereto, of a freely vibrating thin, sound 90
amplifying disk mounted directly on the
reproducing stylus.

2. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected 95
thereto, of a freely vibrating thin, sound
amplifying disk mounted directly on the re-

producing stylus and rigidly connected
thereto.

3. The combination with a talking ma- 100
chine having the usual sound box, dia-

phragm and reproducing stylus connected
thereto of a freely vibrating thin, sound
amplifying disk of non-metallic material
mounted directly on the reproducing stylus. 105

4. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected
thereto, of a freely vibrating thin, sound am-
plifying disk of non-metallic material no
mounted directly on the reproducing stylus

and rigidly connected thereto.

5. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected 115
thereto, of a disk of celluloid mounted di-

rectly on the reproducing stylus.

6. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected 120
thereto, of a disk of celluloid mounted di-

rectly on the reproducing stylus and rigidly

connected thereto.

7. The combination with a talking ma-
chine having the usual sound box, dia- 125
phragm and reproducing stylus designed
to engage a sound record when the machine
is in operation, of a thin, sound amplify-
ing disk whose superficial area is many
times the cross section of the stylus, rigidly J.30
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mounted on the stylus near the point
thereof.

8. The combination with a talking ma-
chine having the usual sound box, clia-

5 phragm and reproducing stylus connected
thereto, of a disk of celluloid mounted di-

rectly on the reproducing stylus, said disk

having a thickened portion at or near the

center through which the stylus passes.

]0 9. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected
thereto, of a disk mounted directly on the
reproducing stylus, said disk having a thick-

15 ened portion at or near the center through
which the stylus passes.

10. The combination with a talking ma-
chine having the usual sound box, dia-

phragm and reproducing stylus connected
20 thereto of a disk of non-metallic material

mounted directly on the reproducing stylus,

said disk having a thickened portion at or
near the center through which the stylus

passes.

25 11. In a talking machine having a stylus

inclined to the plane of the record surface,

a freely vibrating, thin sound amplifying
disk rigidly attached to the stylus and so

arranged as to clear the record when the
30 stylus is in proper operative position.

12. In a talking machine having a stylus

inclined to the plane of the record surface,

a freely vibrating, thin sound amplifying
disk of non-metallic material rigidly at-

35 tached to the stylus and so arranged as to

clear the record when the stylus is in proper
operative position.

13. A reproducing stylus for use in talk-

ing machines having a disk of celluloid rig-

40 idly attached and so arranged as to clear
the record when the stylus is in proper op-
erative position.

11. A reproducing stylus for use in talk-

ing machines having a disk rigidly attached
45 and so arranged as to clear the record when

the stylus is in proper operative position,

said disk having a thickened portion at or
near the center through which the stylus
passes.

50 15. In a talking machine the combination
of a reproducing stylus and a sound repro-
ducing and amplifying disk rigidly mount-

ed thereon, said disk being free from con-
tact with any other portion of the talking
machine. 55

16. In a talking machine the combination
of a reproducing stylus and a sound repro-
ducing and amplifying disk of non-metallic
material mounted thereon and rigidly at-

tached thereto, said disk being free from 60
contact with any other portion of the talk-

ing machine.
17. In a talking machine the combination

of a reproducing stylus and a disk of cel-

luloid mounted thereon, said disk being free 65
from contact with any other portion of the
talking machine.

18. The combination with a talking ma-
chine having the usual stylus designed to

engage a sound record when the machine 70

is in operation, of a thin freely vibrating
sound amplifying body of material rigidly

mounted on said stylus and free from con-
tact with any other portion of the machine,
the superficial area of said thin body of 75

material being many times the cross section

of the stylus.

19. In a reproducer for talking machines,
the combination with the usual stylus and
sound box containing a diaphragm located 80

in a plane at right angles to the plane of
the sound record designed to cooperate with
said sound box, of a thin sheet of material
capable of having sound vibrations impart-
ed to it, attached to the stylus and supported 85

thereby at the center only, so as to leave its

edges free to vibrate, and located in a plane
parallel to that of the sound record.

20. In a reproducer for talking machines,
the combination with the usual stylus and 90

sound box containing a diaphragm located

in a plane at right angles to the plane of

the sound record designed to cooperate with
said sound box, of a thin sheet of material

capable of having sound vibrations impart- 95

ed to it, attached to the stylus and supported
thereby solety at the center so as to leave

its edges free to vibrate, and located in a

plane at right angles to the plane of the

sound box diaphragm.
MATTHEW B. CLAUSSEN.

Witnesses

:

A. Parker-Smith,
M. G. Crawford.

Copies of thi» patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Peter J. Mtjkautz, a

citizen of the United States, residing at Chi-
cago, in the county of Cook and State of

5 Illinois, have invented certain new and use-

ful Improvements in Sound-Boxes, of which
the following is a specification.

This invention relates to improvements in

sound-boxes for use in connection with
10 sound recording or reproducing machines.

The principal object of the invention is to

provide a sound-box, which will so actuate

the needle or stylus as it travels over the

surface of the record, that clean cut smooth
15 grooves will be traced therein; and in re-

producing said record, the tones obtained
will be intensified, clear and free from harsh
or grating sounds. This is accomplished by
confining air or a liquid between a pair of

20 oppositely arranged cupped pistons of dif-

ferent diameters.

Another object of this invention is to pro-

vide means for regulating the air or liquid

pressure between the pistons, in order to get
25 the best results from the sound-box either

in making a record or reproducing the same.
With the above and other objects in view

as will be understood, the invention will be
hereinafter fully described in connection

30 with the accompanying drawings which
simply illustrate a preferred embodiment
thereof, and the novel features of the in-

vention will be distinctly pointed out in

the appended claims.
35 In the drawings, Figure 1 is a sectional

elevation of a sound-box constructed in ac-

cordance with my invention, for use in con-
nection with a laterally undulating record
groove machine. Fig. 2 is a similar view

40 showing a sound-box for an up-and-down
record groove machine, and Fig. 3 illustrates

a modification of Fig. 1.

Referring to Fig. 1 of the drawings, 1

represents an annular body which is hol-

45 lowed out from one end as indicated at 2 for

inclosing a suitable diaphragm 3 supported
between a pair of rubber ring's 4 in the usual
manner. A cap flange 5 having a central

opening 6 is fixed lo the end of the body 1

50 by screws 7, and a (langed funnel 8 for re-

ceiving the sound horn, is secured to said

cap flange by screws 9. A rubber or similar

washer 10 is preferably inserted between
the face of the cap flange 5 and the flange of

55 fhe funnel 8. The diaphragm 3 is connected

at 11 to a piston 12 which is operatively
mounted in a bore 13 of the body 1. The
piston 12 is preferably cupped out as shown
at 14.

The annular body 1 is recessed at its other 80
end as indicated at 15, and slidably mounted
therein is a piston 16 preferably of larger
diameter than the piston 12. The piston
16 is also cupped out as shown at 17. In
order to retain the piston 16 in the recess 65
15, the outer face of the piston is turned
down to form an annular shoulder, and a
flange ring IS) which is fastened to the end
of the body 1 serves as an abutment for said
annular shoulder. A needle arm 20 is fixed 7C
to the outer face of the piston 16 and car-

ries a needle 21 as in the ordinary construc-
tion.

The space between the pistons 12 and 16
is adapted to contain air or a liquid, for the 75
purpose of forming a cushion to prevent
sudden or jerky movements of the pistons,

and thereby avoid corresponding movements
of the needle 21 or the diaphragm 3. In
order to regulate the air or liquid pressure 80
between the pistons 12 and 16 to suit dif-

ferent conditions, and thereby obtain the
best records or reproductions, the following
means are provided. A plunger valve 22 is

adjustably screwed into a correspondingly 85
threaded opening 23 in the body 1 and is

provided with a knurled head 24, b}^ means
of which the same ma}r be conveniently
turned. A vent 25 extends through the
plunger valve to admit air or a liquid, or 90
permit the same to escape, and said vent is

closed by a plug 26 which is threaded into

its outer end.

The sound-box shown in Fig. 2 and suit-

able for an up-and-down record groove ma- 95
chine is similar to the one already described,

except that the sound-box is arranged with
its piston 27 extending downwardly and
carrying a needle 28 which is adapted to

rest on a cylinder record 2!>. A flat spring ]oo

30 is fixed to the lower end of the body 31

of fhe sound-box, as indicated at 32, for re-

siliency Supporting the piston 27.

In the modification of Fig. 1, illustrated

by Fig. 3. the diaphragm .")•"> i- connected to 106

a smaller diaphragm 34 by a post 35, and
a band ring washer 36 arranged between
(he peripheral face of the diaphragm :>l and
(he flange ring .">7 is employed lo hold said

diaphragm in position. In this construction
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air is preferably confined between the dia-

phragms 33 and 34, and a liquid in the space
between the latter diaphragm and the pis-

ton 38.

5 Assuming that it is desired to make a
record and the sound-box illustrated by Fig.

1 is fitted to the machine, the vibrations

of the voice or other sounds are transmitted
from the diaphragm 3 to the smaller piston

10 12, thence to the larger piston 16 through
the medium of the air or liquid in the space
between said pistons. As the piston 16 is

of greater area than the piston 12, increased
pressure will be exerted by the larger pis-

15 ton, and consequently the vibrations trans-

mitted by the diaphragm 3 will cause inten-

sified action upon the needle 21. The air or

liquid confined between the pistons by acting
as a cushion will prevent sudden or jerky

20 vibrations being transmitted to the piston
16 and then to the needle 21. This will

produce a deep clean cut record.

It will be understood from the foregoing,

that when a sound-box constructed in ac-

25 cordance with my invention is used on a

reproducing machine; the sounds obtained
will be clear and distinct, and if the piston

12 is made larger than the piston 16, the

sounds will be intensified.

30 In order to regulate the pressure of the

air or liquid confined between the pistons

12 and 16, the plunger valve may be turned
inwardly to decrease the space between said

pistons thereby increasing the pressure, or

35 turned in the reverse direction to decrease

the pressure. The plug 24 may be removed
to admit air or liquid, or allow the same to

escape.

Although the construction set forth and
40 described is well adapted to accomplish the

intended purposes, it is to be understood that
slight changes may be made without sacri-

ficing any of the advantages or departing
from the spirit of the invention.

45 Having fully described my invention, what
T claim is

:

1. In a sound-box, the combination of a

body, a diaphragm supported within the
body, a piston arranged in spaced relation to

5.0 the diaphragm, a needle actuated by the pis-

ton, and means for decreasing or increasing

the volume of the space between said dia-

phragm and said piston, substantially as de-

scribed.

55 2. In a sound box, the combination of a

body, a diaphragm supported within the

body, a piston arranged in spaced relation to

the diaphragm, a needle actuated by the pis-

ton, and an adjustable plunger valve for

60 changing the volume of the space between

said diaphragm and said piston, substan-
tially as described.

3. In a sound-box, the combination of a
body, a diaphragm supported within the

body, a piston arranged in spaced relation 65
to the diaphragm, a needle actuated by the

piston, a plunger valve adjustably threaded
into the body for changing the volume of

the space between said diaphragm and said

piston, the plunger valve being provided 70

with a vent, and a removable plug for the

vent, substantially as described.

4. In a sound-box, the combination of a

body, the body being hollowed out from one
end, a diaphragm supported Avithin the hoi- 7 5

lowed out portion of the body, a cap fixed to

the hollowed out end of the body, a piston

connected to the diaphragm, the other end of

the body being provided with a recess ex-

tending to the piston, a second piston opera- 80

tively mounted in the recess for receiving the

vibrations of the diaphragm, means for de-

creasing or increasing the volume of the

space between said pistons, and a needle

actuated by the second mentioned piston, 85

substantially as described.

5. In a sound-box, the combination of a

body, the body being hollowed out from one
end, a diaphragm supported within the hol-

lowed out portion of the body, a cap fixed to 90

the hollowed out end of the body, a piston

connected to the diaphragm, the other end
of the body being provided with a recess ex-

tending to the piston, a second piston opera-

tively mounted in the recess for receiving the 95

vibrations of the diaphragm, the body being-

provided with a threaded opening leading

to said recess, a plunger valve adjustably

screwed into said threaded opening, the

plunger having a vent therethrough, a re- 100

movable plug for closing said vent, and a

needle actuated by the second mentioned pis-

ton, substantially as described.

6. In a sound-box, the combination of a

body, a diaphragm supported within the 105

body, a piston arranged in spaced relation

to the diaphragm, a needle actuated by the

piston, an adjustable plunger valve for

changing the volume of the space between

said diaphragm and said piston, the plunger no
valve being provided with a vent, and means
for closing and opening the vent, substan-

tially as described.

In testimony whereof I affix my signature

in presence of two witnesses.

PETEK J. MUKAUTZ.
Witnesses

:

A. Sidley,

George F. Gessner.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."





P. OATUOOI.

PHONOGRAPH SOUND BOX.

APPLICATION PILED MAR. 11, 1911.

1,085,848. Patented Feb. 3, 1914.

n.j'3

COLUMBIA PLANOGRAPH CO.. WASHINGTON. D. C.



UNITED STATES PATENT OFFICE.
PLINY CATUCCI, OF NEWARK, NEW JERSEY, ASSIGNOR TO A. E.

BROTHER, A CORPORATION OF NEW JERSEY.
MEISSELBACH &

PHONOGRAPH SOUND-BOX.

1,085,848. Specification of Letters Patent. Patented Feb. 3, 1914.

Application filed March 11, 1911. Serial No. 613,813.

To oil whom, it may concern:
Be it known that I, Plint Catucci, a

citizen of the United States, residing in the

city of Newark, county of Essex, and State

5 of New Jersey, have invented certain new
and useful Improvements in Phonograph
Sound-Boxes; and I declare the following

to be a full, clear, and exact description of

the same, such as will enable others skilled

10 in the art to which it pertains to make, con-

struct, and use the same.
The object of my invention is to so con-

struct a sound box that it may be rigidly

secured to a support therefor, and at the

15 same time dispense with what has been
termed a floating weight for preserving the

requisite degree of pressure of the stylus

upon the phonograph record, while such
stylus is given a freedom of movement not

20 hitherto accomplished in structures of the

kind and purpose.
Another object is to improve the stylus

holder in the direction of cheapness^ of con-

struction and effectiveness in operation.

25 Another object is to improve the means
for throwing the stylus out of operative re-

lation with the phonograph record with
which it is intended to be used.

Other improvements in the forms of con-

30 strnction or operation will be disclosed in

the course of the following detailed descrip-

tion in connection with the accompanying
drawings which form a part of this specifi-

cation.

35 In the drawings Figure 1 is a side eleva-

tion of the sound box, showing the stylus

thrown out of operative position. Fig. 2 is

a vertical section of the same, showing the

stylus in operative position; each of these

40 figures show the same operative mechanisms.
Fig. 3 is a view similar to Fig. 1, but with

a different form of stylus shifting device.

Fig. 4 is a side view showing another form
of stylus lever. Fig. 5 is a plan view of

45 the blank and Fig. G is a perspective view of

the same as it is pressed into shape to form
the supporting bracket for the stylus Lever.

Fig. 7 is a perspective view of the stylus

lever. Fig. 8 is a plan view of the blank

50 and Fig. 9 is a perspective view of the

same as it is pressed into shape to form the

stylus lever pivot bearing. Figs. 10 and 1 I

are perspective views of different forms of
devices for throwing the stylus out of ac-

tion. Figs. 12, 13 and 14 are respectively, 55
views of the blank, the side and the end of
the stylus holder. Fig. 15 is a perspective
view of the form of stylus lever shown as a
modification in Fig. 4. Fig. 16 is a sectional
view of the eye-stud connection with the dia- 60
phragm.

Similar letters of reference refer to like

parts throughout the specification and draw-
ings.

It should be stated at this point that all 65
metal parts of my improved sound box are

made of sheet metal, pressed or cut to shape,
so as to reduce the cost of manufacture to

the lowest point possible, consistent with
accurate and efficient results. 70
The box body 1, is made of a circular disk

of metal pressed to the shape in cross-sec-

tion as shown in Fig. 2. Thus formed, it

consists of the slightly coned (nearly cylin-

drical) part 2, the flat annular part 3, so 75

as to form the second annular part 4, with
the rounded connecting part 5; next comes
the annular bead 6 and finally the cylindri-

cal connecting ring 7. This body part 1, is

struck out of the disk of sheet metal in the 80
usual way, by a punch and die, as will be
readily understood by those familiar with
drawing punch and die work. The retain-

ing ring 8, with its flanges 9 and 10, is also

formed in the same manner. 85

The diaphragm 11, is made of celluloid,

mica, glass, sheet copper, or any one of the
usual or desired materials from which such
parts may be made, and is held in position

between the flange 9, and the annulus :'>, by 90

means of the rubber gaskets 12, and if de-

sired, the additional paper gaskets 13; these

gaskets being located on both sides of (he

diaphragm as shown. As a convenient
method of securing the ring 8, in position, 95

after the diaphragm is in place, (he body
2 is indented at various points around its

outside, as shown at 11, siieh indentations

extending in to a depth sufficient to grip, or

even indent the face of the ring 8. In this 100

manner, I form a very convenient and cheap
method of connecting the parts together,

without the use of screws, rivets or the like.

In order to elongate the connecting ring 7.
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I may secure thereon by " sweating," or oth-

erwise, the thimble 16, so as to form a con-

venient means for securing the entire struc-

ture to the instrument upon which it is to

5 be used.

Secured to the back of the box body 2,

and more specifically, to the annulus 4, is

the supporting bracket 17, designed to carry

the adjusting devices for the stylus. This
10 bracket is constructed of sheet metal, first

blanked out on the shape shown in Fig. 5,

with the two arms 18, the central lug 19, the

laterally projecting lugs 20, and the exten-

sion 21. When the parts are bent to shape
15 and finished, the bracket is in the form as

shown in Fig. 6, with the lug 19, bent rear-

wardly and upwardly, and its end provided
with an aperture, to receive the end of a

tension spring 22, as seen in Figs. 1 to 4.

20 The upper end of the bracket blank is bent

at right angles as shown, and the alined

apertures 23 and 24 are provided to receive

the pivot pin 25. The laterally projecting

lugs 20 are bent either upwardly as shown
25 in Fig. 3, or downwardly, as shown in Figs.

1. 2 and 4, to receive the stylus lever oper-

ating device 26, or 27, as the ease may be.

In order to provide for these operating de-

vices, and permit their convenient location.

30 I have made a slot 28 in the horizontal part

of the bracket, so that in case the device 26,

is used, the cam 29 may turn in said slot 28;
and when the device 27, is used, the up-
wardly extending central arm 30, will pro-

35 ject through the slot 28, and be limited in

its throw by the ends of said slot. In each

case it will be understood, that the lugs 20

are provided with apertures to receive the

pivotal ends of the devices 26 or 27.

4 Mounted upon the pivot pin 25, is a pivotal

support 31, for the stylus lever 32. This
support 31, is blanked out of sheet metal in

the form shown in Fig. 8, after which the

apertured lugs 33, and 34, are bent up at

45 right angles to the plane of the blank as

shown in Fig. 9. The lugs 33 are for pivot-

ally carrying the support upon the pin 25,

while the lugs 34, are for pivotally carrying
the stylus lever. This lever is of the general

50 shape as shown .in Fig. 7, and is provided
with the upper horizontal part 35 and the

vertical part 36, at substantially right an-

gles to each other. Projecting rearwardly
from the upper end of the part 36, are the

55 two supporting lugs 37, which are pivotally

secured to the support 31, by the pivot pin
38. The rear end of the part 35, is provided
with the aperture 39, to receive the upper
end of the tension spring 22, heretofore re-

60 ferred to. The lower end of the stylus lever

32, has the forwardty projecting apertured
lugs 40, to receive the stylus holder 41, which
is pivotally held therein by means of the

pivot pin 42. From the structure thus far

described, it will be seen that the stylus 65

lever 32, is permitted to have a universal

movement upon the bracket 17, within rea-

sonable limits, while the tension spring 22,

tilts the lower forward end of the lever 17,

so as to cause the stylus to bear with a re- 70

salient pressure upon the record, as seen in

Figs. 1 and 3. The throwing of either of

the devices 26, or 27, into the forward posi-

tion will carry the lever 32, and with it, the

stylus free from the record. The stylus 75

holder 41, is connected directly from its

lower end with the diaphragm by means of

ihe small wire link 43, and eye-stud 44, the

latter passing through a small metal washer
45, an aperture in the center of the dia- 80

phragm and a second metal washer 46, the

small end of the eye-stud being riveted out-

side the washer 46.

When the stylus is made to bear upon a

record, the vibrations of the diaphragm 11, 85
will be in exact unison with the recorded
vibrations upon the record, and the resilient

pressure of the stylus, due to the spring 22,

will result in a much more perfect repro-

duction of the selection upon the record 90

than has been hitherto possible with a

sound box where such pressure is exerted
through the medium of a floating weight.

This, I attribute to the fact that the spring
pressure is much more quickly responsive 95

than weight pressure, for the reason that a

weight possesses a certain inertia not easily

nor readily overcome by the delicate ex-

cavations and elevations in the record

groove. There is a certain time element in 100
the movements of the weight which is en-

tirely absent in the spring, the latter acting

instantly. In some cases, however, in order

to reproduce tones of comparatively low
pitch and large volume, I find it advan- 105

tageous to mount a small weight 47, upon
the forward side of the lever 32, below its

pivot bearing 38, as shown in Fig. 3. From
its position, this weight has a tendency to

relieve the spring 22, and as a result, relieve 110

a part of the pressure of the stylus upon the

record; but the main purpose is to add
weight and consequent inertia to the parts

immediately connected with the stylus, and
this results in greater tone volume. The 115

weight 47, is secured to the forward side of

the lever 32, by any convenient means as by
the screw 48, whereby it may be readily de-

tached, when the sound box may be used for

the general purposes as above described. 120

The stylus holder 41, is of peculiar con-

struction and of a character to render it as

light as possible consistent with the requisite

strength. It is made of a light strip of sheet

metal, blanked out as shown in Fig. 12, 125

with the aperture 49, near its upper end ami
the pivot aperture 50, near its middle. The
small nibs 51, are provided near its upper
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end at equal distances above and below the

aperture 49. The aperture 52, is located

at the extreme lower end, to form a means
of connection with the wire link 43, above

5 referred to. The upper end of the blank
• is curled into tubular shape to receive the

jewel stylus 53, and the nibs 51, are bent

around to close the rear end of the tube thus

formed, and thus prevent the stylus from

10 being pushed through the tube under the

pressure exerted upon it through the spring

22. The stylus is held in position within the

tube by being forced therein, the elasticity of

the metal being sufficient to grip the stylus,

15 but in order to insure its permanency, I use

a shellac cement, the aperture 49, being

provided to permit of its being put within

the tube without clanger of smearing the

point of the stylus. As a means of provid-

20 ing a broad bearing for the pivot pin 42, I

secure upon each side of the holder 41, the

two apertured bosses 54, with their aper-

tures in alinement with the aperture 50.

In the modification illustrated in Figs.

25 4 and 15, I substitute for the stylus lever

32, and its support 31, heretofore described,

the stylus lever 55, and the swivel stud 5G.

In this case, the stud 56, has at its forward
end, the apertured and slotted enlargement

30 57, to receive the vertical part of the lever

55, and the stud is inserted through the

apertures 23 and 24, of the bracket 17, as

clearly shown in Fig. 4. The lower end of

the lever 55 if offset a trifle as at 58 and

35 provided with the forwardly extending,

apertured lugs 59, to receive the stylus

holder 41, in substantially the same manner
as heretofore described in connection with

the other forms of construction. The rear

40 end of the lever 55, has a downward aper-

tured extension 60, to bring the point of

connection for the spring 22, into substan-

tial alinement with the swivel stud 56, and
it should be here stated that the stylus lever

45 32, is also provided with a similar down-
ward extension 61, the purpose in each case

being to have the spring 22, act in as direct

a line upon the stylus lever as possible; in

other words, the spring should exert its pull

50 at right angles to the effective line of the

lever.

From the constructions as above described,

it will be seen that any lateral swaying of

the stylus 53, as it travels over the record

55 will be taken up by the lever support 31, or
the swivel stud 56, and that the pull ex-

erted by the link 43, upon the diaphragm 11,

is always in a line perpendicular to the

plane of the diaphragm. The parts are also

60 constructed in such a manner as to secure'

improved results in sound definition not

hitherto accomplished in sound boxes of this

type, while the structures are materially

simplified by the use of sheet metal pressed

into shape or cut out into blanks and after- 65

ward bent or pressed into the desired forms.

The cheapness of construction has also been

kept in view, so that no unnecessary labor or

material is used.

I claim

:

7

1. In a sound box, the combination of a

box body, a diaphragm within said body, de-

signed when in use to lie in a vertical plane,

a supporting bracket rigidly secured to said

box body, an overhanging horizontal arm 75
upon said bracket, a stylus lever, a universal

joint connection between said lever and said

arm, said lever having a substantially ver-

tical arm extending toward the center of

said box, and a substantially horizontal arm, 80

a spiral spring connecting the horizontal

arm of said lever to a part of said bracket

and a stylus holder pivotally connected to

the extremity of the vertical arm of said

lever and to the center of the diaphragm. 85

2. In a sound box, the combination of a

box body, a diaphragm within said body,
designed when in use to lie in a vertical

plane, a supporting bracket rigidly secured

to said box body, an overhanging horizontal 90

arm upon said bracket, a stylus lever, a uni-

versal joint connection between said lever

and said arm, said lever having a substan-

tially vertical arm extending toward the cen-

ter of said box, and a substantially horizon- 95

tal arm, a spiral spring connecting the hori-

zontal arm of said lever to a part of said

bracket, a stylus holder pivotally connected
to the extremity of the vertical arm of said

lever and to the center of the diaphragm, 100

and a shifting device mounted upon said

bracket for shifting said lever and holder

out of operative position.

3. In a phonograph sound box, the combi-
nation of a box body, a diaphragm secured 105

in said box body, said diaphragm normally
lying in a vertical plane, a bracket rigidly

secured to said body, said bracket being
provided with an overhanging horizontal

arm, a support pivotally mounted upon said 110

overhanging arm, a stylus lever pivotally

secured to said pivoted support to form a

universal connection between said stylus

lever and said overhanging arm, means for

resiliency holding said lever in its normal 1)5

position, and a weight secured to said stylus

lever for relieving the effect of said resilient

holding means.
4. In a phonograph sound box. the combi-

nation of a box body, a diaphragm secured 120

within said box body, and designed when in

use to lie normally in a vertical plane, a ver-

tical supporting bracket, rigidly secured (o

said box body, a horizontal arm and a hori-

zontal extension upon said bracket, a Mvlus 125

lever having a horizontal and a vertical

arm, a universal joint connect inn between

said stylus lever and the horizontal arm of
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said bracket, a stylus holder pivotally se-

cured to the vertical arm of said lever, a link

connection between said holder and said dia-

phragm, a tension spring connecting the

horizontal arm of said lever with the exten-

sion on said bracket and a weight secured to

the vertical arm of said lever for acting in

opposition to the tension of said spring.

PLINY CATUCCI.
Witnesses

:

L. M. Sanders,
W. F. Friedd.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."





1,085,849.

P. CATUCCI.
PHONOGRAPH,

APPLICATION PILED MAY 29, 1911.

Patented Feb. 3, 1914.

3 SHEETS-SHEET 1.

^

X

kV

e-so-cs :

^.JlnOthtfaT

L^Lc^^y L &a^£c<~t*&-*^ QwOGV&OX,

J&™M|^^
COLUMBIA PLANOGRAPH CO., WASHINGTON, D. C





1,085,849.

P. CATUCCI.
PHONOGRAPH.

APPLICATION PILED MAT 29, 1911.

Patented Feb. 3, 1914
3 SHEETS-SHEET 2.

><i

fa>O<^0

COLUMBIA PLANOGRAPH CO., WASHINGTON, D- C.





1,085,849.

P. CATUCOI.
PHONOGRAPH.

APPLICATION FILED MAY 29, 1911.

Patented Feb. 3, 1914.

3 SHEETS-SHEET 3.

r<t i*
z+

¥
dnvanboz

COLUMBIA PLANOQRAPH CO.. WASHINGTON. D. C.



UNITED STATES PATENT OFFICE.
PLINY CATUCCI, OF NEWARK, NEW JERSEY, ASSIGNOR TO A. F. MEISSELBACH &

BROTHER, A CORPORATION OF NEW JERSEY.

PHONOGRAPH.

1,085,849. Specification of Letters Patent. Patented Feb. 3, 1914.
Application filed May 29, 1911. Serial No. 630,170.

To all whom it may concern :

Be it known that I, Pliny Catucci, a

citizen of the United States, residing in the

city of Newark, county of Essex, and State

5 of Xew Jersey, have invented certain new
and useful Improvements in Phonographs,
of which the following is a full, clear, and
exact description, such as will enable others

skilled in the art to which it pertains to

10 make, construct, and use the same.

The principal object of my invention is

to so improve the construction of a phono-
graph as to materially increase its efficiency

as a device for the reproduction of musical

15 and other sounds, but also to reduce its cost

of manufacturing to the lowest possible

point, consistent with good material and
workmanship.
In i he development of the phonograph art

20 it has been found that there is an increased

demand for what is called the four minute
cylindrical record. The two minute rec-

ord—that is, a record that requires a period
of two minutes to reproduce the entire mat-

25 ter placed thereon—has necessitated the use

of a feed screw having 100 threads to the
inch. The extreme fineness of this thread
has laid it open to the objection that, in use,

the thread was easily marred or damaged by
30 coming in contact with other hard substances,

and thereby, the delicacy and efficiency

of this machine was very much impaired.
Tf the pitch of the thread was decreased to,

say fifty to the inch, the thread would be
35 materially strengthened and much more

capable of withstanding the hard usage to

which sucli an instrument is usually put.

Such a reduction in the pitch of the thread
would correspondingly reduce the length of

40 lime occupied in reproducing the matter
upon the cylindrical phonograph records.

By (lie former methods of construction, if

a four minute record was desired, it was nec-

essary to correspondingly increase the num-
45 bar f threads on the feed screw to 200 to

the inch. It will be readily seen that a feed
screw of tliis extreme fineness would be too
delicate for the practical application of the

phonograph to ordinary use.

50 By my improvement, I am enabled, not

only to reduce the number of threads upon
the feed screw to fifty to the inch, and there-
by correspondingly increase their strength
and resistance to ordinary rough usage, but
other features of the improvement enable me 55
to utilize both the two minute and four min-
ute records.

The following is a full description of
the means I employ to carry out the various
objects of my invention. 60

Figure 1 is a plan view of my improve-
ment with the cover for the motor removed
to disclose the interior. Fig. 2 is a side ele-

vation partly in section of the completed
structure. Fig. 3 is an end elevation partly 65
in section of the motor, and its governing
mechanism. Fig. 4 is a sectional view on
line X, X, of Fig. 5. Fig. 5 is a vertical
view on line Y, Y, of Fig. 4. Fig. G is a
diagrammatic section of the subtramental 70
gear train for reproducing two minute rec-
ords. Fig. 7 is a similar view showing the
gear shifted to reproduce the four minute
records. Figs. 6 and 7 are taken in sub-
stantially the same positions as represented 75
in Fig. .">. in the full line and dotted line
positions of the shifting lever 57.

Similar letters of reference refer to like
parts throughout the specification and
drawing. 80
In the drawings, 1, represents the con-

taining case which is provided with a cover
2, on the underside of which is rigidly se-

cured the base 3, in such manner that when
such cover is lifted off. the case and in- 85
verted, it may rest upon the case with the
operating mechanism exposed as shown in

Fig. 2. All of the working parts of the
machine are mounted upon the base 3 as

si)own. 90
The motor for driving the phonograph

mandrel is constructed in the following
manner: Upon the base 3, are the two up-
right plates 4 and 5, rigidly secured to the

base 3 by means of the lugs 0, and screws 7. 95
r

I no upright plates 4 and 5 are spaced apart
by the spacing rods 8, located in the cor-

ners of the plates as shown. These two up-
riglit plates 4 and 5 serve as bearing sup-
ports for the pivots of the various gear mo
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wheels and parte which form the d

structure. The main driving spring is con-

tained in the spru • hrieh i
; moonl

ed upon :i -lin I'l 10. 1
rpon •

I of thi-

5 shaft and rigidly 'I thereto i- the

winding II. which is driven through a

i 12, mounted upon t In- inner end
stub shaft 13, the latter being carried ii

tension arm 1 I. An ordinary ci

in cured upon the outer end of the -tul> shafl

i- utilized for winding up the spring in

the spring l>o\ 9, its motion being coin

municated througli il • 12, and an idler

Iearly illustrated in

In order to retain the spring in it- wound
up condition, I pro> ide an ord

16, which
w bee] 11. At the op] .'1 of the shaft

10 i- rigidly mounted IT.

which nu'-lic- with ill
]

> i 1 1 i > »r i l
v

.

mounted uj -haft 19, mounted in the

le plates I and
Rij ed i" the aha ft

20 meshing with ;i pinion -

_'l on the shafl

Uso in

!
•_':'.. the latter i 1 with a

pinion 24, upon the feed shafl 2 I

wheel 23 also meshes with :i pinion 26 upon
the shaft -~. and through tli«' gear v

and pinioi

shaft 30. I

shaft : ring a i

t\ pi'. ha\ i nir the disk :'._'. «

•

port ing spi veil known iii _

m this kind.

34, for t! the

bracket

brake 36, to bear upon t

I rite end of this if
40 with a ]>in :'.7. pr< gh the

plate 1, mi ent with the snail cam
upon the d : '.-' bitter being pi

to the side plate 1. by means of

The ill - provided with b

iini ll, pointer 42. and handle 13. Stops II

are also provided upon the disk en-

sre with the Hop pin \:<. whereby the limit

of the throw of the di-k and c ntly

of the snail ram !

-

btected. Tl
cam 38, consists of an inclined depression
in the side of the di- uch depress
being concentric -with the center of the di>k.

It will thus be seen that oscillation of the
disk 39, will cause the -nail cai • en-

55 gage the pin -M. and thereby oscillate the
lever 34, so that it- opposite brake
will be pressed down upon the disl

be withdrawn therefrom, therein- permit-
tine: the disk -'>-2 to slide aloi rnor

60 shaft 30. under the centrifugal action of
the governor weighted spring 38. Tins op-
eration is well-known to those skilled in

the art, and needs no further description.
The upper or index end 42 of the arm 41

. 1 < • r i lt the scali i

1 that th<

i of the motor maj be regulated

:\y.

Ml ted in the bracket 1 7. and :i box l
v

.

de of i he plat hori aha ft 19,

rying the
\

. which roeshea with the to

! i- driven i herebj ]

i

cured also to the shaft 19, and outside of
the plal I . said all

earn ing two s]

the of the latter being in t be i
I

o to tin 3 nil the baa
and adj the boj I be bracket 5 1.

I anna
minted

l the 80

rd throngb
till'

'

Hill

\ dl\

ind

'I. and
Iwo

li-

the
'

k.

in-

i he loi .

such shaft i p nion 95
'•1. i igidlv mounted tin i ml

•

ill

the pi ited in

wheel 31 will be loo

I with th.

•
J in the npp.i

ir w he. ill lie

j

inasmuch as the motion of

mmunicated through the

! or

1 t«. i

•

eed of the shaft 68 will !><• no
varii e The op] end of

i ied in a 1"

<"..*>. beneath ngidh
cured at it- outer end. a mit< the

latti v ith the mitei » the 116
lower end of :i 1 1 upright shaft 68, the Ifttt

ed in th nLr bracket

clearly illnstrnti I. I • ipper end of t !i<-

-hat .1 with thread To.

h in practice 1 ids to the inch, uo
Mounted also upon the upper end of the

i
-wive rry-

nd a worm 72, which is

n< rmally in mesh with the thn
the shaft 68. T' d Tl'. - 126

purpose of supporting the feed _'"».

the outer end of which fcs threaded as at

with fiftv thv the inHi.
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A- above described, the pinion 24. meshes
with the pear 23, and is mounted upon the

feed screw 25. It should also be stated

that such pinion is splined to mi id feed

screws so that the rotation of the pinion

will cause the rotation of the feed shaft

This pinion 24. is provided with a col-

lar 74. _ 7">. said groove being for

the purpose of engaging a semi-circular

10 notch 76, formed in an upward extension
the plate 5, so that if the pinion "24.

i- rotated, the feed shaft 25, may slide

through, without in any way shifting such
pinion. The feed shaft 25. carries the usual

15 mandrel 78, upon which the usual phono-
_ iph record i- placed.

The numbers of teeth in the gears and pin-

ion- in the main gear train are such as to

the ratio of the rate- of revolution of

20 the pinions 24 and 50 a- 3 to 1: that is the

pinion 2 + make- three (3) revolutions to

one il) revolution of the pinion 50.

- ured to the and back of the

mandrel 7 X i- the upright horn and sound
25 box support 7'.». I have not illustrated the

horn in connection with the support, a- :t

will be readily understi i d that the small
bent end of the horn is simply inserted into

the upper apertun S I the horn support,

30 and that the sound box Bl 'red in the

lateral tubular opening, 82, of this support,
so as to bring the stylus of the sound box

_ n.-t the surface of the cylinder record.

mounted upon the mandrel 78

35 The operation of the device i- a- foil'

It is in d that the spring within the

spring box i- wound up. and thai a record

put upon the mandrel 78. If now. the

record is a four minute record, the operator
40 will shift the lever 57 into position to bring

_ _rernent with the large gear
wh« •

i the shaft 4 <;
. then operating the

arm 41 of the _ ontrol, the motor is

. and it will cans*' the rotation of the

45 feed .-haft 25, and inasmuch a- the -crew

thread 73 of such feed shaft engages with
the worm 72. such feed shaft will be driven
longitudinally to cause the record and man-
drel to travel transversely of the sound box,

50 but with the four minute record the record
will be 200 to the inch, while the

threads 73 are 50 to the inch. This, how-
ever, would can-e the mandrel to travel later-

ally four times as fast as required, were it

55 tv t for the fact that the worm 72 is also

in engagement with the threads 70 of the

-haft 68. Now. since the shaft 08 is rotated

in a direction to cause the rotation of the

worm wheel 72. in the direction of the ar-

60 row. the result is, lateral motion of the feed

• shaft 25. and mandrel 78. is one fourth of

what it would be if such mandrel and feed

-haft were to travel under the influence of

the threads 73 alone, thereby giving the

mandrel a travel equivalent to what would 65

be under the influence of a thread 200 to

the inch.

When the small wheel 53 is utilized as the

driving mechanism for the shaft 63 through
the gear wheels 61, the shaft 03, will travel 70

with decreased speed, and with the result

that the decrease of speed is communicated
to the worm 72. through the connecting ro-

tating parts, with the result that the lateral

traveling of the feed shaft and its mandrel 75

will be reduced to what it would be under
the influence of a thread 100 to the inch.

It will thus be seen that with my im-

proved structure I am able by the mere
shifting of the lever 57, to accordingly shift 80

the mechanism, to operate with cither two
minute record- where the record grooves are

100 to the inch, or with four minute records

where the record grooves are 200 to the inch.

the whole being accomplished by means of 86

the differential -crew (ved mechanism em-
bodied in the screw thread upon the mandrel
shaft. It will be noted that the mandrel
rotate- in the direction of the arrow there-

on, and this would eause a motion of trans- 90

lation in the mandrel shaft in the direction
1 of the arrow, but since the vertical shaft 08

rotates in the direction of the arrow there-

on, and meshes with the worm wheel 72,

causing a simultaneous rotation of said 96

worm wheel in the direction of the arrow
thereon, the resultant is. a reduction of the

motion of translation of the mandrel shaft,

and amount of this reduction depends upon
which of the differential change gears 61 or 100

62 i- in engagement with the gears 52 or 53.

Asa means for protecting the motor from

dust and dirt I provide a cover 83, which
i- located over the -pace bars or rods 8. as

clearly shown in Fig. 3. This cover is held 105

in position by the sua]) spring 84, which
take- over the lower -pace bars 8, as shown.
I also provide a -lot in the upper portion

of this cover, so that the gear wheel 23 may
project through such slot into engagement, 110

with the pinion 24. on the mandrel shaft 25.

When it i> desired to place a record

upon the mandrel 78. it is only necessary to

lift said mandrel with its said feed screw
free 1V< m semi-circular notch 70. and the 116

worm wheel 72. when the record may be

slipped over the mandrel and the mandrel
together with its shaft replaced in position

with the grooves 75 within the notch 76.

When the phonograph is not in use, the 120

mandrel -haft may be removed from its

position, and placed within the case, after

which the cover. 2. may be reversed and
placed upon the case, so as to completely in-

close all of the working parts of the phono- 125

graph.
I do not limit to the phonograph my

claims to the differential screw feed struc-
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15

30

ture, as such a device is capable of use in

other relations. I desire, therefore, to claim

this feature broadly as well as in combina-
tion with the phonograph motor.

I claim :

1. In a phonograph the combination of a
pair of screw threaded shafts, a record man-
drel rigidly mounted upon one of said shafts,

gear connections between said shafts for
producing simultaneous rotation thereof and
a worm wheel in normal engagement with
the threads of said shafts for producing a
motion of translation of said mandrel shaft
in the direction of its axis.

2. In a phonograph, the combination of a

pair of screw threaded shafts, a record man-
drel rigidly mounted upon one of said shafts,

a gear connection between and for simul-

taneously rotating said shafts, and a worm
20 gear engaging the threads of said shafts for

producing a motion of translation of said

mandrel shaft in the direction of its axis.

3. In a phonograph, the combination of a

pair of worm threaded shafts, a record man-
25 drel mounted upon one of said shafts, a

worm wheel engaging the screw-threads of

said shafts, and a spur gear connection be-

tween said shafts for producing rotation

thereof and in conjunction with said worm
wheel a longitudinal motion of said record

mandrel shaft.

4. In a phonograph, the combination of a

pair of angularly disposed screw-threaded
shafts, one of which carries a record man-
drel, a worm wheel engaging the screw

threads of said shafts, and intermeshing
change gears connecting said shafts, for

producing a simultaneous rotation thereof

and longitudinal motion of said record man-
drel shaft.

5. In a phonograph, the eombinath u of a

pair of angularly disposed screw-threaded
shafts, one of which carries a record man-
drel, a worm wheel meshing with the threads

45 of both of said shafts, a gear wheel splined

to said record mandrel shaft, and inter-

meshing change gears connecting said gear

wheel with the other shaft, whereby the ro-

tation of said gears will produce a simul-

50 taneous rotation and longitudinal transla-

tion of said record mandrel shaft.

6. In a phonograph, the combination of a

pair of angularly disposed screw threaded
shafts, a worm wheel normally in constant

55 engagement with the threads of said shafts.

a record mandrel mounted upon one of said

shafts, and means for producing simulta-

neous rotation of both of said shafts at dif-

ferent relative rates and a consequent lon-

60 gitudinal translation of said mandrel shaft.

7. In a phonograph, the combination of a

screw threaded mandrel shaft, and a sup-

plemental screw threaded shaft, a worm
wheel engaging the threads of both of said

40

shafts, and change gear connections between 65

said shafts for producing simultaneous ro-

tation thereof and a longitudinal feeding
motion of said mandrel shaft.

8. In a phonograph, the combination of a

record mandrel shaft, having screw threads 70

thereon, a second screw threaded shaft angu=
larly disposed with respect to said mandrel
shaft, a worm wheel meshing with the threads
of both of said shafts, a gear wheel splined

to said record mandrel shaft, a gear train 75

connecting said gear wheel to said second
shaft, and a motor for driving said gear
train and rotating said shafts at different

relative rates, whereby said mandrel shaft

will also have a feeding motion in the di- 80

rection of its axis.

9. In a phonograph, the combination of a

motor gear train, a record mandrel shaft, a

screw thread of comparatively low pitch

upon said shaft, a pinion splined to said 85

shaft and in operative engagement with a

gear of said train to rotate said shaft, a sup-
plemental gear train driven from said motor
gear train, a screw threaded shaft driven
by said supplemental gear train and a worm 90

wheel engaging the threads of said shafts.

said worm wheel being driven from said

supplemental gear train in a direction to

reduce the progressive feeding motion of

said mandrel shaft clue to the low pitch of 95

the thread thereon.

10. In a phonograph, the combination of

a motor gear train, a screw threaded record

mandrel shaft rotated by said gear train, a

supplemental gear train driven by said 100

motor gear train, a supplemental screw
threaded shaft driven by said supplemental
gear train, a worm wheel meshing with the

threads of both of said shafts and driven

by said supplemental shaft to give said man- 105
drel shaft a feeding motion in the direction

of its length, and change gears in said sup-

plemental train whereby the relative rates

of feed of said shaft may be changed.
11. In a phonograph, the combination of no

a motor gear train, a screw-threaded man-
drel shaft, a pinion splined to said shaft

and in engagement with a gear wheel of

said train to be rotated thereby, a supple-

mental gear train including a screw-threaded 115
shaft driven by said motor gear train, a

worm wheel meshing with the threads of
said shaft respectively and driven by said

second named shaft to give said mandrel
shaft a feeding motion in the direction of its 120

length, and change gears in said supplemen-
tal gear train whereby the relative rates of

feed of said mandrel shaft may be changed.
12. In a phonograph, the combination of

a motor gear train, a record mandrel shaft, 125

a screw thread of comparatively low pitch

upon said shaft, a pinion splined to said

shaft and in operative engagement with a
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gear of said tram to rotate said shaft, a sup-

plemental gear train including a screw
threaded shaft driven from said motor gear
train, a worm wheel engaging the threads
of both of said shafts, said worm wheel be-

ing driven from said supplemental gear

train in a direction to reduce the progressive

feeding motion of said shaft due to low

pitch of the thread thereon, and change gears
in said supplemental train whereby the rela-

tive rates of feed of said mandrel shaft may
be changed.

PLINY CATUCCI.
Witnesses

:

Louis M. Sanders,
J. Scott Mac Ntjtt.

10

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern:
Be it known that I, Heney C. Miller, a

citizen of the United States, residing at

Waterford, in the county of Saratoga and
5 State of New York, have invented certain

new and useful Improvements in Sound-
Boxes, of which the following is a specifica-

tion.

This invention relates to improvements in

10 sound boxes for talking machines.
The object of the invention is to provide a

" fret " held spring plate fulcrum, a pad act-

ing the same as finger pressure over the fret

to give a certain note, as in the case of an
15 instrument such as a mandolin or guitar.

A further object of the invention is to

provide a self adjusting means on the stylus

lever to permit the latter to be in yielding
contact with the diaphragm, irrespective of

20 the adjustment of the fulcrum, also to rec-

ompense for the dishing of the diaphragm
by an adjustable moclif}ang element and its

actuating means.
The invention also relates to the details of

25 construction and arrangement of parts, to

be hereinafter referred to and to be particu-

larly pointed out in the claims.

In the drawing Figure 1 is a side eleva-

tion of my improved sound box. Fig. 2, is

30 a view looking from the opposite side. Fig.

3, is a transverse section on the line 3—

3

Fig. 1. Fig. 4, is a detail perspective view
of the stylus lever. Fig. 5, is a transverse
section showing the adaptation of the inven-

35 tion when used in connection with a record
having vertical indentations in its groove.
Fig. 6, is a detail front elevation of the front
of the casing to bring out clearly the forma-
tion of the fret. Fig. 7, is a detail section

40 on line 7—7 Fig. 6. Fig. 8, is a detail per-

spective view of one form of modifying ele-

ment. Fig. 9, is a detail view of a further
modified form of modifying element.

1, designates the casing having a portion
45 of one face slightly cut away, and adjacent

thereto is formed a fret 2. Surrounding the
sound box casing is a collar 3, formed with
a slot 4, through which passes a set screw 5.

The collar 3, is integral with the horn G,

50 which communicates with the casing 1,

through a slot 7. This construction permits
of the adjustment of the sound box with ref-

erence to the horn, so that the stylus can be

set at different angles to cooperate with the
record. 55

Resting on the fret 2, is a thin flat spring
plate 8, clamped to the sound box by means
of a bar 10, with an interposed piece of felt

*

or like material, forming a pad 11. The
bar 10, is held in position by means of 60

screws 12. The flat spring 8, has attached
to it the stylus lever which is preferably
formed in two sections 13, and 14. The up-
per section 14 is hinged to the lower section

13, as indicated at 15, and the said upper 65

section is provided with an extension 16,

projecting beyond the pivotal point 15, and
is bent toward the lower section to act in

the nature of a spring contact, the friction

between the two sections being sufficient to 70
communicate, or carry the vibration from
the lower section, which carries the stylus,

through the upper section to the sound box.
The free end of the upper section 14, con-
tacts with the diaphragm, and by releasing 75
the screw 12, the stylus lever as a whole may
be adjusted as may be desired while the
hinge connection between said sections in-

sures perfect contact with the center of said
diaphragm. 80

The casing 1, is provided with a seat 17,

with a washer 18, against which the dia-

phragm 20, rests. Against the diaphragm
is a resilient washer 21, and in contact with
the washer is a spider 22, connected by a 85

screw 23, passing through a threaded open-
ing 24, in the rear plate 25. The hinged
stylus lever alloAvs the stylus to adjust itself

when the diaphragm is pressed more or less

toward it, when the washers 13, and 21, are 90

operated upon by the spider. It must be un-
derstood that the spring plate 8, must al-

ways be in normal condition, or in other
words without strain in either direction,

otherwise when the vibrations are trans- 95
ferred to the diaphragm they will lie im-

perfect. Furthermore the diaphragm is bet-

ter adapted to perform its mission if the

stylus lever does not control it as a one piece

one would do, when the different adjust- too

ments are given to (he diaphragm.
On the inner side of the diaphragm and

opposite the point of contact of the stylus

lever therewith, is a modifying element •-'('..

connected to a spring 27, on (.He upper sec- 105

tion 14, of the sly Ins lever, the said spring
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being connected to the modifying element
by means of a flexible connection 28. This
connection has a tendency to draw the up-
per section 14, toward the diaphragm on

5 one side, and the modifying element toAvard

the opposite side of said diaphrafi^n, making
an elastic but perfect contact. The flexible

element passes freely through an opening in

the center of the diaphragm adjacent the

10 point of contact of the stylus lever there-

with. This construction is what I term an
automatic recompensing device, for under
all circumstances it maintains a uniform
pressure of the upper section of the stylus

15 lever on the diaphragm. The spring 27, is

extended as shown at 2Ta
, and performs an

additional function in that it may be used
as a means for modifying the tone of the
diaphragm by pressing it forward, as indi-

20 cated in Fig. 3. By pressing slightly on the
spring the operator may change the tone
quality of the diaphragm with perfect safety
and without harm to the record or the stylus,

inasmuch as the hinged connection between
25 the sections Avill permit of movement of the

upper section which contacts with the dia-

phragm, while the lower section will re-

main in its normal condition, in contact with
the record.

30 The rear plate 25, of the casing is formed
with a series of openings 30, and mounted
on the screw 23, is a plate 31, formed with a

series of openings 32, designed to be brought
into register with the openings 30; a finger

35 piece 33, projecting through one of the
openings in the rear plate that the operator
may conveniently adjust the damper. A
spring 34, is interposed between the spider
22. and the damper 31, to hold the latter

40 tightly against the rear plate, as will be un-
derstood by reference to the drawing. By
adjusting the damper it will allow of a cer-

tain volume of sound to pass directly to the
atmosphere, without amplification of said

45 sound which would otherwise occur if the
whole volume of sound were to be passed
through the horn.

In Fig. 8, 1 have shown one form of modi-
fying element 26, the same consisting of a

50 thin plate 35, formed with an opening for
the passage of the flexible element to secure
it in place, and provided with two adjust-
able contacts 36. The contacts 36, are pref-
erably in the form of sections of rubber

55 tubing or other elastic material, and are
slipped on the plate 35, and are adapted to

be moved toward or awa3r from the center
to tune the diaphragm. It is well known in

this art that the more of the center of the

60 diaphragm which can be held substantially

rigid and vibrated, the lower the pitch of
the sound produced will be. On the other
hand the smaller the portion of the center

of the diaphragm so held, the tendency is

65 to cause the sound reproduced to be of

70

75

80

higher pitch. In other words the dia-

phragm should be tuned to give it the

proper pitch and inflection for the produc-
tion of natural musical qualities whether
vocal or instrumental. The lower section

13, of the stjdus lever is bifurcated and a

set screw 39, passes through one of the arms
and bears on the other to provide an adjust-

ment to obtain more or less " tense " sound,
used in giving demonstrations for word
effect, that is, to bring out certain words
more or less perfectly as the case might be.

In Fig. 5, I have shown a "different form
of modifying element which in itself is not
adjustable, but may be used after testing

the diaphragm by an adjustable element
such as shown in Fig. 8. However, I do not

desire to limit myself to the exact form of

modif}Ting element as it may be made re-

silient as shown in Fig. 9, in which event the 85
stylus lever will be held against the dia-

phragm in a manner substantially as shown
in Fig. 4.

Referring now particularly to Figs. 3, 6,

and 7, it will be noted that the fret 2, is in 90
the nature of a rib, formed on the casing by
cutting away a portion of the latter, and
resting directly on the fret is the spring
plate or fulcrum for the stjdus lever. The
fret is in alinement with the lower edge of 95
the cross bar 10, and as previously stated

a pad is interposed between said bar and
plate to form a perfect contact with a lim-

ited part or portion of the spring plate,

which may be regulated according to the 100
pressure of the spring, and adjusted to pro-
duce perfect reproduction.

While I have described what I regard as

the preferable manner of carrying out my
invention, I desire it to be distinctly un- 105
derstood that the various features may be

changed without departing from the spirit

and scope of my invention. For instance

the diaphragm may be used without the

modifying element or the damper, and the 110
modifjdng result obtained by the extension

of the spring 27. Or, the lower adjustment
of the stylus lever may be used to strengthen
or weaken the sound transmission.

In making a record the diaphragm act- 115

ing on the upper section causes the latter

to vibrate, the said vibrations being trans-

ferred by the frictional contact 16, to the

lower section as will be readily understood.
Having described my invention what I 120

claim as new and desire to secure by Letters

Patent is :

—

1. A sound box, comprising a casing, a

diaphragm, means supporting the dia-

phragm in the casing, a stylus lever yield- 125

ingly connected to the casing and in contact

with the diaphragm, a spring carried by the

stylus lever, and a connection between the

spring and the diaphragm.
2. A sound box, comprising casing, a 130
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diaphragm, means supporting the dia-

phragm in the casing, a stylus lever yield-

ingly connected to the casing and in contact

with the diaphragm, a spring carried by the

5 stylus lever, a modifying element bearing
against the diaphragm, and a connection
between the spring and the modifying ele-

ment.
3. A sound box, comprising a casing, a

10 diaphragm, a stylus lever in contact with
the diaphragm, a spring element supported
by the stylus lever, said spring element hav-
ing an extension to form a finger piece and a

flexible connection between the spring ele-

15 ment and the diaphragm.
4. A sound box, comprising a casing, a

diaphragm, a stylus lever contacting with
the diaphragm, a spring element connected
to the diaphragm, and supported by and

20 extending from the stylus lever.

5. A sound box, comprising a casing, a

diaphragm, a stylus lever normally in con-

tact with the diaphragm, a modifying ele-

ment in contact with the diaphragm, and re-

25 silient means interposed between the modi-
fying element and the stylus lever.

6. A sound box, comprising a casing, a

diaphragm, a radially disposed resilient,

support extending from the casing and car-

30 rying a stylus lever, an element clamping
the resilient support to the sound box, a

padded element interposed between the
clamping element and the resilient support,
and means for holding the stylus lever in

35 contact with the diaphragm.
7. A sound box, comprising a casing, a

diaphragm, a stylus lever normally in con-

tact with the diaphragm, a spring supported
by the stylus lever, and a flexible connection

40 interposed between the spring and the dia-

phragm.
8. A sound box, comprising a casing, a

diaphragm, a stylus lever, resilient means
supporting the stylus lever, a bar clamping

45 the resilient connection to the casing, a

modifying element in contact with the dia-

phragm, a spring supported by the stylus

lever, and a flexible connection between the
spring and the modifying element.

50 9. A sound box, comprising a casing pro-
vided with a fret, a diaphragm, a stylus le-

ver, a radially disposed resilient connection
intermediate the casing and the stylus lever

and bearing on the fret, and means for hold-
55 ing the stylus lever in contact with the dia-

phragm.
10. A sound box, comprising a casing, a

diaphragm, a support, a stylus lever mount-
ed on the support and having its end in

60 contact with the diaphragm and formed
will) a slot below its support to provide a
resilient member, and a, screw for increasing
or decreasing the tension of said member.

1 1

.

A sound box, comprising a casing, a
G5 diaphragm, a stylus lever mounted on the

casing, and in contact with the diaphragm,
a spider within the casing, means for mov-
ing the spider to regulate the tone of the
diaphragm, an atmosphere damper in the
casing, and a spring interposed between the

spider and damper.
12. A sound box, comprising a casing hav-

ing a rear wall, formed with openings, a

diaphragm, a stylus lever, a damper bearing
against the rear wall and formed- with open-
ings and adapted to register with the open-
ings in the casing, a yielding device for
compressing the damper against the rear
wall and a horn in communication with the

casing.

75

80
13. A sound box, comprising a casing, a

diaphragm supported in a seat in the casing,

a stylus lever, a spring mounted on the

stylus lever, a flexible connection interposed
between the diaphragm and the spring, and g-

means for regulating the pressure of the
diaphragm on its seat.

14. A sound box, comprising a casing, a

diaphragm, a stylus lever in contact with the
diaphragm, a spider in the casing, a screw go
connected with the spider, a damper in the
casing, and a spring interposed between the
spider and the damper.

15. A sound box, comprising a casing,

having a fret, a stylus lever having a spring 95
fulcrum, including a spring plate, and a

padded bar, said bar being parallel with
the fret and clamping the spring plate to

said fret.

16. A sound box, comprising a casing, a 100
diaphragm, a stylus lever yieldingly con-

nected to the casing so the upper end will

move in the direction of the flexing move-
ment of the diaphragm, said stylus lever

consisting of two parts hinged together, 105
above the yielding connection so that each
section may move independently in the di-

rection of the flexing movement of the dia-

phragm, and means for yieldingly holding
the free end of the stylus lever in contact no
with the diaphragm.

17. A sound box, comprising a casing, a
diaphragm, a stylus lever, a yielding con-
nection extending radially from the casing
and to which the stylus lever is secured, 115
said stylus lever consisting of two parts
hinged together, and means for frictionally

holding the two parts in contact with each
other.

18. A sound box, comprising a casing, a 120
diaphragm, a stylus lever made in seel ions,

means for holding said sections in Erictional

engagement with each other, a yielding con-

nection for holding the upper one of said

sections in contact, with the diaphragm, and 125

means for resiliently supporting one of (he

sections on the casing.

19. A sound box, comprising a casing, a

diaphragm, a stylus lever formed in sec-

tions, means whereby the stylus lever may ISO
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15

be vertically adjusted, a spring on the upper
lever section, and a flexible connection be-

tween the stylus lever and the diaphragm
the spring holding the upper section of the

5 stylus lever in contact with the diaphragm.
20. A sound box, comprising a casing, a

diaphragm adjustably mounted in the cas-

ing, means for adjusting the diaphragm, a

sectional stylus lever, a spring fulcrum
10 therefor, and means on the stylus lever for

holding it in yielding contact with the dia-

phragm.
21. A sound box, comprising a casing, a

diaphragm, a stylus lever, a modifying ele-

ment in contact with but disconnected from
one face of the diaphragm, and means on
the opposite side of the diaphragm for

yieldingly holding the modifying element
in contact with the diaphragm.

22. A sound box, comprising a casing, a

diaphragm, a stylus lever, a modifying ele-

ment loosely held in contact with one face of

the diaphragm, and a connection interposed
between the stylus lever and the modifying
element to hold said modifying element and
stylus lever in yielding contact with the dia-

phragm.
23. A sound box, comprising a diaphragm,

a stylus lever, a vertically mounted spring
plate forming a fulcrum for the st}dus lever

and sustaining the weight of the soiuid box,
means permitting adjustment of the spring-
plate toward and from the center of the dia-

phragm, and means for yieldingly holding
the free end of the stylus lever in contact
with the diaphragm.

24. A sound box, comprising a casing,

having a fret, a diaphragm, a stylus lever, a
vertically mounted spring fulcrum plate

20

25

30

35

55

fastened to the stylus lever, and means in- 40
eluding a padded bar to permit of adjust-

ment of the spring fulcrum plate vertically

and laterally.

25. A sound box, comprising a. casing, a

diaphragm, a stylus lever resiliently fid- 45
crumed to the casing, and means including

a plate and a pad between the plate and cas-

ing for changing the conductivity of the

stylus lever.

26. A sound box, comprising a casing, a 5C

diaphragm, a stylus lever mounted on the

casing, and automatic recompensing means
on the stylus lever including a flexible con-

nection for holding the stylus lever in con-

tact with the diaphragm.
27. A sound box, comprising a casing, a

diaphragm, a spring fulcrumed stylus lever

formed in two sections hinged together and
frictionally held in contact with each other,

and means on the diaphragm and the upper
end of the stylus lever to hold said stylus

lever and the diaphragm in frictional con-

tact.

28. A sound box comprising a casing, a

diaphragm mounted in the casing, a stylus

leA^er, a fulcrum extending radially from the
casing to support the stylus lever, the stylus

lever comprising two sections connected to-

gether by a frictional joint above the plane
of the fulcrum, and flexible means connect-

ing the upper section of the stylus bar and
the diaphragm.
In testimony whereof I affix my signature

in presence of two witnesses.

HENRY C. MILLER.
Witnesses

:

Wm. F. Palmer,
Geeald A. Boyle.

bb

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents.
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To all whom it may concern,

:

Be it known that I, Pliny Catucci, a

citizen of the United States, residing in the

city of Newark, county of Essex, and State

5 of New Jersey, have invented certain new
and useful Improvements in Phonographs,
of which the following is a specification.

My invention relates to phonographs for

use in connection with the reproduction of

10 sound by means of records, and has for its

object the general improvement of the va-

rious details of the phonograph, and is in-

tended broadly to include means for rela-

tively separating the sound box from the

15 record support at a predetermined point or

position which in practice is fixed as at the

end of the selection upon the record. This
separation of sound box and record may be

by permitting the record support to rotate

20 at a relatively fixed position and providing
means for elevating the sound box and its

stylus free from the record, or on the other

hand, the sound box itself may be made to

occupy a relatively fixed position with the

25 stylus point resting upon the face of the

record, with means for withdrawing the rec-

ord and its support from contact with the

stylus and providing such means with ad-

ditional parts whereby such withdrawal
30 will stop the motor and consequently the

rotation of the record support.

Other features of improvement relate par-

ticularly to the motor and the means for

winding up the motor spring; the turn ta-

35 ble and the method of mounting the same,
whereby the table itself has a flexible con-

nection with the drive shaft upon which the

same is mounted, and important improve-
ment is made in the sound conveyer where-

40 by the sound box may be rotated through an
angle of substantially 180 degrees to carry
the stylus of the sound box out of and into

position for engagement with the record
disk; another important feature resides in

45 the sound conveyer, the same being made
of telescoping parts with connections where-
by the movable telescoping part may be ac-

tuated to lie lifted through a distance suffi-

cient to carry the stylus of (he sound box
50 entirely free from (lie record, as for exam-

ple, at the end of (lie rendition of (he se-

lection upon the record; another feature of

the invention embodies automatic mecha-
nism whereby, at the close of a rendition

of a selection, the sound box and its stylus 5 5

are raised clear from the record and simul-
taneously the motor is automatically
stopped. I also provide a novel form of
trap door for the outer end of the sound
conveyer, so that the sound waves as they 60

pass from the sound conveyer to the open
atmosphere may be damped or muffled to

any desired degree.

In the accompanying drawings, Figure 1

is a front elevation of my improved phono- 65

graph showing the sound box and conveyer
in elevated position. Fig. 2 is a plan view
of the same. Fig. 3 is a view similar to

Fig. 1 with the left hand end of the case
broken away to expose a part of the auto- 70

matic mechanism in the interior of the case,

and showing the sound box and conveyer in

elevated position. Fig. 4 is a view similar
to Fig. 3, but with the sound box in a posi-

tion occupied during the completing of a 75

record. Fig. 5 is a sectional view show-
ing the interior mechanism in the positions

occupied by them Avhen the motor is stopped
and the sound conveyer elevated. Fig. 6 is

a vertical section of the sound conveyer 80
showing the details of the mechanism and
the various bearings connected therewith.
Fig. 7 is an end elevation of the sound con-
veyer showing the stops for limiting the po-
sition of the sound box when the same is 85
either in the position for pla.ying or in re-

versed position for the readjustment of the

stylus needle. Fig. 8 is a side elevation of

a short portion of the telescoping conveyer
tube showing the limiting set screw. Fig. 90

9 is a bottom plan view of the structure

illustrating the position of the motor and
the details of the stop mechanism. Fig. 10
is a top plan view of the motor showing
the details of the winding mechanism and 95

of the hand mechanism for stopping the mo-
tor. Fig. 11 is a side elevation of the mo-
tor disconnected from the case. Fig. 12 is

a longitudinal section and a modification

of the sound conveyer showing the means 100

employed for elevating the same. The ele-

vating device of this modification contem-
plates the omission of the automatic elevat-

ing device as illustrated in (he other figures.

Fig. 13 is an end \ iew of the modification 105

illustrated in Fig. I

1

-' showing the hand le

ver for elevating the sound hox and tele

scoping sound conveyer by hand. Fig. 1 I
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is a front elevation of the sound box show-
ing the details of the stylus lever. Fig. 15

is a vertical sectional view of the same.
Fig. 16 is a detached view in perspective

3 of the operating rock shaft hereinafter re-

ferred to. Fig. 17 is a detached perspective

view of one end of said shaft. Fig. 18 is a

vertical sectional view of a still further

modified form of a sound conveyer. Fig.

10 19 is a sectional view through the spring
hinge structure for the amplifying part of

the phonograph. Fig. 20 is a horizontal

sectional view of the hinge through its axis.

Fig. 21 illustrates the parts of the hinge

15 structure separated to show their details.

Fig. 22 is a rear view of the door section of

the hinge. Fig. 23 is a sectional view of

one of the hinge members. Fig. 24 is a sec-

tional view similar to Fig. 19 showing the

20 limiting position of the door and its vari-

ous adjustment. Fig. 25 is a side elevation

of the mechanism within the case showing
the structure whereby the record support
may be raised and lowered, the general fea-

25 tures of the structure being the same as

illustrated in the preceding figures. Fig.

26 is a bottom plan view of the structure

shown in Fig. 5.

It should be stated at this point that I

30 make no specific claim to the sound box in

this application as said sound box forms the

subject matter of a co-pending application

in which its details are more specifically de-

scribed and claimed. It is shown in con-

35 nection with the other parts in this applica-

tion for the purpose of gaining a clearer

understanding of the objects and purposes
of the various parts of the phonograph and
its method of operation.

40 Similar reference numerals refer to like

parts throughout the specification and draw-
ings.

The case 1 may be of any desired or pre-

ferred form, but as shown, it consists of a

45 generally rectangular box in which and upon
which are mounted the working parts of the

phonograph. As shown the box is covered at

the top and open at the bottom in order to

make the interior of the structure more
50 readily accessible.

Beneath the cover 2 and suspended from
the same, by means of the bolts 3 is the motor,
the details of which I will now proceed to

describe: The motor consists of the upper
55 plate 4, the lower plate 5 rigidly connected

together by means of the bolts 3, the plates

4 and 5 forming the supports for the train

of gears and the motor spring. The spring
is mounted in the spring box 6 and is of the

5^ usual spiral or clock spring type, the inner
end of said spring being connected to the
spring shaft 7, and its outer end connected
to the cylindrical part of the spring box.
Mounted upon this shaft 7 and rigidly con-

65 nected thereto is the main driving gear "8.

The cover 9 of the spring box, when in po-
sition is rigidly connected to the spring box
itself, and said cover has rigidly connected
therewith, the sleeve 10, Avhich latter is

mounted upon the upper end of the shaft 7 70
so that the rotation of the sleeve 10 will

cause a rotation of the spring box itself and
consequently wind up the spring. The bolts

3 extend through the spacing thimbles 3',

rubber gaskets 3 2
, the cover 2, gaskets 3 3

, and 75
are secured above the cover by the nuts 3 4

.

Ordinarilv the winding mechanism of motors
of this t}7pe includes a pawl and ratchet

mechanism for preventing the unwinding of

the main or driving spring when hand power 80
is applied to the same to wind it up and
when such hand power is relieved. Many
objections could be set up to this method of

winding or preventing the unwinding,
among which may be stated that it is noisy, 85
and if the motor is wound while the selection

is being played, it may and often does de-

tract from the beauty of the selection; for

this reason I have devised the new method
and mechanism for winding which consists 90
in rigidly mounting, upon the sleeve 10, a
spiral gear 11, locating the same outside of

the upper plate 4, and adjacent to said spiral

gear I mount the spiral worm 12, the latter

being supported in the bearings 13 and hav- 95
ing the reduced extension 14 to which the
winding crank 14' may be attached for wind-
ing up the main spring. The teeth of both
of the spiral gear and spiral worm are cut

upon an angle of 45 degrees. The location 100

of the spiral gear 11, outside or above the

plate 4, permits said plate to receive the

end thrust of the gear 11 due to the tendency
of the spiral worm 12 to force said gear 11

and the sleeve 10 endwise, toward the spring 105

box. In order to prevent the tension of the
main spring, when fully or partially wound,
from reversing the rotation of the spiral

worm 12, I provide a spiral spring 15 wrap-
ping the same around the body of the spiral HO
worm 12 quite closely, and attaching one
end of the same to the upper plate 4, as at

16. The interior of the spiral spring 15 is

always in frictional contact with the cylin-

drical surface of the spiral worm 12, but it 115

will be noted that when the reduced exten-

sion 14 or the spiral worm 12 is rotated to

wind up the main spring, the frictional con-

tact with the spring 15 will operate to un-
wind or open up said spring, so as to per- 120

init the free rotation of the worm in one
direction, that is the direction required for
winding up the spring; when however the

winding power is removed the tendency of

the gear 11 through the influence of the main 125

spring in the spring box will be to reverse

the direction of rotation of the spiral worm
12. The slightest reverse rotation of the

spiral worm 12 will cause the spring 15 to

hug the cylindrical surface of the spiral 13°
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worm 12 in close frictional engagement, and
thereby immediately arrest any tendency to

reverse rotation. I regard this us a valuable
feature of my invention for the reasons

5 above set forth.

The (rain of gears leading from the main
driving gear 8 consists of the spur pinion 18
meshing with the gear 8, the gear 19 rigidly

connected to the pinion 18, and both gear

10 and pinion rigidly mounted upon the shaft

20, which latter is provided with reduced
pivot bearings supported in the upper and
lower plates 4 and 5. Meshing with the gear
19 is the pinion 21 mounted upon the shaft

15 22, the latter shaft being supported on a fiber

bearing 22' on the under side of the lower
plate 5 and extending up through the plate

4, and has at its upper end the conical man-
drel 23, which latter serves as a support for

20 the rotating table 24, upon which the record
25 is placed. Mounted also upon the lower
end of the shaft 21 is the gear 26 which lat-

ter engages the pinion 27 of the governor
shaft 28. The governor is of the usual type

25 having the three weights 29 mounted upon
the flat springs 30, the upper ends of the
latter being rigidly connected to the collar

31, as clearly shown in Fig. 10. The lower
ends of these flat springs are rigidly con-

30 nected to a sliding collar 32, which latter

has a plate or extension 33 serving as a
brake disk. Mounted upon the lower plate

5 is a bracket 34, shown more clearly in its

location in Fig. 9. This bracket has an up-
35 right portion 35 with forwardly extending

apertured lugs 36. In these apertures is

mounted a short stub shaft 37, upon which
is mounted a bell crank 38, the latter having
one arm extending forwardly into the path

40 of the disk 33. The outer end of the arm 38
is provided with any suitable friction mate-
rial 39 for contact with the upper face of
the governor brake disk 33. The other arm
40 of the bell crank extends upwardly and

45 is given a twist as shown in Fig. 10 and it

lies just inside of the upright extension 35

of the bracket 34. The upper end 35 of this

bracket is provided with a screw threaded
aperture into which is screwed the controller

50 shaft 41, the latter extending outside of the

case and provided with the knurled turning
button 42. In this manner, by screwing the

ontroller shall or rod 41 in or out, the rate
of rotation of the mandrel shaft 22 is con-

55 trolled within tin 1 required limits, inasmuch
as (lie inner end of the controller shaft -1!

will limit the oscillation of the bell crank
38. As (lie control shaft 4L is screwed out.

the bell crank 38 is permitted a greater de-

(jo gree of oscillation, and consequently the

disk 33 may rise under the influence of the

ntrifugal action of the balls 2!). If hpw-
i , i , , the < onl rol rod or sha ft '

I is screwed
in, the degree of oscillation of the bell crank

65 is correspondingly limited, with a conse-

quent limitation of the governor balls and
shaft and with a resultant diminution in the
rate of rotation of the mandrel shaft 23.

As above set forth, the mandrel 23 pro-
jects above the case cover 2, as shown in 70
Fig. 5. and is made conical to receive the
conicalby apertured mandrel sleeve 42, so
that when said sleeve is set upon the conical
mandrel 23. they will wedge together and
rotate together through their frictional con- 75
tact with each other. This mandrel sleeve
42 is provided with a screw thread at its

lower end, as shown at 43, and a flat later-

ally projecting flange 44 at its upper end.
The rotating table 24 is centrally depressed, 80
as at 45, and provided with a central flanged
aperture 46 which fits the exterior surface
of the mandrel sleeve 42 and lies against the
under side of the flange 44. The nut 47 is

screwed upon the lower screw threaded end 85
of the mandrel sleeve 42. Between said nut
47 and the flat under face of the table 24 is

located the coil compression spring 48.

This structure provides a yielding support
for the table 24 and permits the same to 90
yield under compression from the upper
side, as from any accidental depression
thereof, or even under the influence of the
weight of the sound box when the same ap-
pears through its stylus upon a record. It 95
is customary in structures of this kind,
either to cover the upper face of the table 24
with a layer of felt cemented or glued there-
on, or to have a loose disk of felt for the
record 25 to rest upon, the purpose, of 100
course, being to serve as friction means for
causing the record, through its own weight,
to frictionally engage the upper face of the
table 24, and rotate freely therewith. It

will now be obvious that with the motor 105
spring wound up and the control rod 41
screwed out to a sufficient degree to permit
the rotation of the governor shaft 28, the
rotating table 24 will be permitted to rotate

with any degree of speed within the limits no
of the mechanism and if a record, as 25, be
located upon the table, such record Avill be
caused to rotate with that same degree of

ed.

As a means for supporting the sound box 115
and for conveying the sound vibrations from
the record, I provide the following mecha-

: Mounted upon I he cover 2 oJ

adjacent to the periphery of the tabL

the tubular standard 19 flanged as at 50 to 120
rest upon the upper face 01 the case and
projecting through the aperture 51 in

cover 2, to a point iderably below the

Lower end 1 tubular stand-

ard is open and it also has a lateral open- I2fi

ing, as at 52, with which latter openinj

connected the h rn latter is curved

around and opens out to the front of the

ca.se, as at 54. Extending vertically through
the tubular standard 19 is the tube 55, which 1^0
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latter is provided with a lateral opening 56

to register with the lateral opening 52 of
the standard 49. The upper end of the tube

is provided with a casting 57 having the

5 cross aperture 58 and the vertical aperture
59 therein, which latter opens into the in-

terior of the tube 55, as clearly shown in

Fig. 6. This casting is provided with the

overhanging arm 59' extending substantially

10 parallel to the lateral aperture 58 therein,

and terminating in the apertured supporting
end 60, the aperture thereof being in aline-

ment with the aperture 58. Extending into

the aperture 58 is the tube 61 loosely mount -

15 ed therein and capable of rotation. The
outer end of the tube 61 is closed with a
flanged plug 62, the inner face of which is

curved, as shown at 63, so as to make a

curved passage around through the tube 61

20 into the tube 55 by way of a registering ap-
erture 64 in the side of the tube 61. The
outer end of the plug 62 is flanged, as shown
at 65, and said plug 62 is rigidly fixed in

the end of the tube 61, as shown. The flange

25 65 is cut away, as shown at 66, for a little

more than a semicircumference, so as to

leave the shoulders 67. Secured to the end
of the end of the casting 57 adjacent to the

flange 65, and by means of the screw 68 is

30 the stop piece, said stop piece being pro-
vided with an OA'erhanging end 70 which
overlaps the flange 65. The main body of

this stop piece 69 lies in the path of the

shoulders 67, so that the tube 61 may be

85 rotated through an angle of about 180 de-

grees, and when in one of its positions as

for example, that shown in Fig. 6, the open-
ing 64 will be in registry with the passage
59 and the inner passage of the tube 55.

40 Extending into the opposite end of the Uibe
61 and through the apertured overhanging
end of the casting 57 is the conveyer tube
71. This tube 71 forms a fairly close fit in

the interior of the tube 61, so that while de-

45 tachable, the oscillation of the tube 71 will

cause a consequent oscillation of the tube
61 with the stop shoulders limiting the de-

gree of such rotation. The outer end of the

tube 71 beyond the overhang 60 is curved

50 aroiind through an angle of about 90 degrees

and its outer end is slotted and pinched to-

gether slightly so as to form a gripping en-

gagement with the connecting thimble of
the sound box hereinafter to be described.

55 From an inspection of Fig. 2 of the draw-
ings, it will be now observed that the sound
box and the curved end of the conveyer tube
71 are in a position for the sound box stylus

to bear upon the surface of the record and
60 that the degree of pressure with which the

stylus bears upon the record depends upon
the weight of the sound box and the curved
end of the conveyer tube 71. With the sound
box stylus bearing upon the surface of the

65 record and said record rotating upon the

table 24 through the influence of the motor
heretofore described, it will be readily un-
derstood that the sound vibrations recorded
upon the record will be conveyed through
the tube 71, thence through the tube 61 to 70
the passage 64, thence through the lateral

opening 56 and out through the lateral open-
ing 52 of the tubular standard 49, and thence
outward through the horn 53 to the open-
ing 54. This structure as thus far described 75
reduces very materially the number of turns
or bends in the sound conveyer between the
sound box and the point of exit for the
sound. This is a very important feature
for the reason that with each turn or bend go
around which the sound must travel, its vol-

ume will be correspondingly diminished and
the fewer number of bends or turns which
the sound is constrained to make will result

in correspondingly increased volume. §5
The lower end of the tube 55 is closed by

means of the plug 72 which, upon the inte-

rior of the tube, is curved, as at 73 to form
an easy turn for the sound vibrations and
to direct them to the lateral opening 56. As 90
thus far described and shown, the casting
57 might easily rest upon the upper end of
the tubular standard 49, but in this form of
my phonogranh, it is not the intention for
the casting 57, and the parts attached there- 95
to, to be supported directly by the standard
49 although guided thereby through the me-
dium of the tube 55. Into the lower end of
the tube 55 is further fitted a flanged plug
73' centrally apertured and screw threaded 100
as at 74 carrying in said screw aperture a
bearing pin 75. Upon the outer portion of
the pin 75 is screwed a flanged nut 76 be-
tween the flange of which and the flange 77
of the plug 73 are located, first, a washer 105
76', next a star spring wheel 78, and finally

the stop arm conductor 79, the latter being
in frictional engagement with the flange 77
and the star spring 78. This structure is

such that the arm 79 may be rotated inde- no
pendently of the plug 73, but the frictional

engagement is such that under normal
strains, the swinging or oscillation of the
plug 73 will carry with it the arm 79.

As a means for stopping and starting the 115
motor by hand, I provide the following
mechanism: Referring to Fig. 5 it will be
noted that on the inside of the case secured
at the right hand end of the rear side of
the case is the bracket 80 provided with the 120
rectangular arms 81 and 82 projecting to-

ward the interior of the case. These arms
are apertured as at 83 and 84 for the re-

ception of the vertically sliding pin 85, said
pin being in position to engage the washer 125
76', which as hitherto described, is located

upon the pivot pin 75 at the lower end of

the tube 55. The bracket 80 with its upper
arm 81 is located in position so that the pin
75 with its bearing point may rest upon the 130
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upper face of the arm 81, which serves as

a bearing support for the entire vertically

sliding conductor tube, and its parts which
are contained in the tubular standard 49.

5 Secured to the pin 85 near its upper end
and beneath the arm 81 is the collar 86 be-

tween which and the lower arm 82 of the

bracket 80 is located the compression spring
87. The tendency of this spring 87 is to

10 elevate the pin 85, which, it will be observed,

bears upon the under side of the washer 76'

and when unconstrained will serve to ele-

vate the telescoping sound conductor tube
and its parts and elevate the bearing pin

15 free from the upper face of the outwardly
projecting arm 81, so that the conductor
tube and its parts under such circumstances
are really supported by the compression
spring 87. In this condition, it will be

20 noted upon reference to Fig. 1, that the
sound conductor tube together with the
sound box will be raised free from the rec-

ord. Beneath the arm 82 and surrounding
the lower end of the pin 85 is the dash pot

25 88 within which and secured to the lower
end of the pin 85 is the piston dash 89 and
cup leather 89'. This dash pot serves to

prevent the too vigorous action of the spring
87 in elevating the telescoping sound con-

30 veyer when the restraining mechanism for
the spring is tripped or released. Under
the circumstances of elevating the sound
conveyer and sound box as described, it will

be noted, that the stop shoulders 67 hither-

35 to referred to and shown in Fig. 7, will

prevent the stylus needle of the sound box
from remaining in contact with the record,

when the sound conveyer and its parts are
elevated by the spring 87 as just described.

40 As a means for compressing the spring
87 and as a consequence, depressing the pin
85, I provide the following mechanism:
Upon the interior of the case at the end wall
thereof, adjacent to the bracket 80, I locate

45 a pair of bearing brackets 90 and 91, which
serve as bearings for the rock shaft 92.

Mounted upon this rock shaft are various in-

strumentalities, hereinafter more particu-
larly described. For the present, however,

50 I will confine the description to the mech-
anism for compressing the spring 87 and de-

pressing the pin 85. Rigidly mounted upon
the reck shaft 92 adjacent to the pin 85, I
locate the arm 93. Loosely mounted upon

55 the shaft 92 is the arm 94 which latter con-
sists of a piece of sheet metal blanked to

shape, and having the apertured supporting
lugs 95 through which the shaft 92 passes.

As illustrated in the drawings, the arm 93
go is located between the (wo supporting lugs

95. This arm also has (he fnrwardly pro-
jecting flat portion 96 slotted a.t the end as

at 97. This flat, portion extends rearwardly
or toward the shaft 92 to a distance to bring

05 its rear end in position for engagement with

the arm 93. The slot 97 in the forward end
of the flat part 96 is for the purpose of per-
mitting the upper end of the pin 85 to pass
therethrough with the flat portion 96 resting
upon the collar 86. The normal position of 70
the shaft 92 is such that the arm 93 is out
of contact with the flat part 96, but said
flat part in any position will rest by its own
weight upon the upper side of the collar

86. At the front end of the shaft 92 is the 75
forwardly projecting arm 97' rigidly con-
nected to the shaft, as shown and from this

arm 97' the push pin 98 extends upwardly
through the guide sleeve 99 and terminates
in the push pin button 100 upon the exterior 80
cover of the case. Upon the middle of the
shaft 92 is a similar arm 101 from which
extends upwardly, the brake pin 102
through a guide thimble 103 to the upper
side of the cover in position to engage the g 5
under side of a brake spring 104, the latter

being secured to the upper face of the cover
2 in position to engage the loAver face of the
rotating table 24. In order that the fric-

tional engagement of the brake spring 104 80
may be more effective, I provide a brake
leather 105 upon the upper face of the brake
spring. The forward end of the arm 97' is

provided with a notched shoulder 106. Sus-
pended from the under side of the cover 95
by means of the bracket 107, is the bell crank
lever 108, said bell crank having one of its

arms as 109 extending down into position
for engagement with the notched shoulder
106, when the arm 101 is depressed; the iqo
other arm 110 of the bell crank extends hori-

zontally beneath the cover in position for
engagement with the vertical push pin 111,
the latter extending through the cover by
way of a guide sleeve 112. Surrounding the 105
shaft 92 near its forward end is a spring
113, one end of which is connected with
the arm 97' and the opposite end after hav-
ing made several turns around the shaft 92
bears upon the inner side of the case. The no
tendency of this spring is to rotate the shaft
in the direction of the arrow 114.

I will now proceed to describe the opera-
tion of the starting and stopping mecha-
nism: Let it first be understood that the 115
motor spring has been wound up and that

the control rod 42 has been unscrewed to a

distance to permit the governor to rotate

freely. In the position of (lie parts just be-

fore starting, the lower end of I he arm 100 120
of the bell crank 10S will be disengaged
from the notch 106, the spring L13 will now
have rotated the shaft ^2 in position to ele-

vate the rod 102 against the brake spring
101, which in turn bears upon (he under 125

side of the rotating table 24. The friction

offered by this brake spring against the (able

24, will be sufficient to hold the (able 21 and
consequently stop the motor. II' now. (he

push pin be depressed through the push bill- 130
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ton 100 the shaft 92 will be rotated to a

position to permit the lower end 109 of the

bell crank 108 to engage the notch 106.

This will carry with it the brake rod 102

g and thus permit the spring 104 to fall away
from the under side of the table 2-4. During
this rotation of the shaft 92, the arm 93

which up to this time has been entirely

free from the flat portion 96 of the lever

JO 94 will now contact with said portion and
cause said lever to compress the spring 85

when the push pin 98 has been depressed a

sufficient distance to cause the engagement
of the bell crank lever arm 109 to engage

15 the notch 106. The spring 85 will have been
simultaneously depressed to permit the low-

ering of the telescoping conductor tube 55.

This will permit the stylus of the sound box
to bear upon the record and inasmuch as the

20 turn table is free to rotate, the record will

be duly rendered. Whenever it is desired

to stop the motor it is only necessary to press

the push pin 111 which bears upon the hori-

zontal arm 110 of the bell crank and such

25 depression will cause a disengagement of

the vertical arm 109 of the bell crank from
the notch 106. The shaft 92 now being re-

leased the spring 87 will be brought into ac-

tion and through the lever 94 bearing upon
30 the arm 93 will cause a rotation of the shaft

92, which rotation will serve to elevate the

push pin 102 against the under surface of

the brake spring 104, and this in turn will

bear upon the under side of the rotating

S5 table 24 . and consequently stop the motor.
Simultaneously with the action of the spring

87, the pin 85 is elevated against the washer
76' resulting in the elevation of the tube 55,

as shown in Fig. 5. This elevation will carry

40 with it the sound box with its stjdus free

from the record, the sequence of operation
being due to the making the arm 93 rigid

upon the shaft 92, and the arm 94 loose upon
the shaft and is as follows: During the de-

45 pression of the push pin 98 the first portion

of such depression will be occupied in carry-

ing the brake pin 102 downwardly so as to

relieve the brake spring from engagement
with the table 24. Immediately upon such

50 release the motor will set the turn table in

motion. Further depression of the push pin
98 will cause the arm 93 to engage the loose

arm 94 carrying the latter with it. and
thereby depressing the pin 85 to permit the

55 lowering of the pivot bearing 75, upon the

upper face of the bracket arm 81. This low-

ering of the pivot pin is completed by the

lowering of the telescoping sound conveyer
tube 55, and with it the sound box with its

«0 stjdus upon the record. It will thus be

seen that with this sequence of operation,

the turn table 24 will acquire a considerable

rotative speed before the sound box stylus

shall have contacted with the surface of

85 the record. A depression of the pin 111 will

net, leading the connections from the mag-

70

simply reverse the sequence of operation,
that is to say, the pin 85 will be elevated so

as to lift the sound box stylus by means of
the conveyer tube free from the record be-

fore the rotating table 24 shall have ceased
to rotate through the contact of the brake
spring 104 therewith.

I will now proceed to describe the auto-

matic action of the device whereby, upon
the completion of the rendition of a selection 75
the motor is automaticall}7 stopped and the
sound box elevated, so as to brake the con-
tact of the stylus with the face of the record.

Located adjacent to the lever 108 is a mag-
net 115 with its armature 116. This arma-
ture is connected by a link 116' with the ver-

tical arm of the lever 108. At 117 I locate

a pair of dry battery cells connecting the
same in parallel with the coils of the mag

80

85
net to any metallic part of the structure, as

for example, to the shaft 92. The other cir-

cuit wire leads to a contact piece 118, the lat-

ter being located in the path of the arm 79
which, it will be remembered, is located in go
frictional engagement with the parts con-

nected to the lower end of the tube 55. The
electric circuit is complete from the batteries

to the electro-magnet, thence to the shaft 92,

thence through the lever 94, pin 85 to the 55
pivot inn 75 when the same is resting upon
the bracket arm 81. From the pivot pin 75
the metallic circuit passes to the arm 79
and when the outer end of said arm is in

contact with the contact piece 118, the cir- 100
cuit will be completed. As a means for

limiting the throw of the armature 116, I

provide an extension 119 upon said arma-
ture and connect the same by means of a

link 120 with a projecting arm 121 of the 105
magnet supporting bracket 122. This con-
necting link is provided with an adjusting
nut 123 outside of the projecting part of
the bracket, so that the throw of the arma-
ture may be adjusted to keep within the field no
of the magnet.
In operation the parts may be so set that

Avhen the playing of a record has been com-
pleted, the circuit through the magnet 115
will be established, thereby tripping the le- 115
ver arm 101. resulting in the stopping of the

motor and the elevating of the sound box
with its stylus free from the record. This is

accomplished in the following manner: The
arm 59 is first swung to the right as the no
same would appear in Fig. 2 to the limit

permitted by the set screw 124. which passes

through the lower end of the tubular stand-

ard 49 and extends into the slot 125 pro-

vided in the tube 55. This slot is of dimen- 13"$

sions to permit the vertical play of the tube
59 and also the lateral play of the same to

the limits described for the arm 57. This will

carry the arm 79 through its frictional en-

gagement with the parts at the end of the isc
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tube 55, until it contacts with some station-

ary part of the mechanism. If now, the

arm 59 is swung in the opposite direction

the arm 79 will contact with the contact

5 piece 118 before the stylus of the sound box
has come to the inner circle of the sound
record. This will be the point where, when
the pivot 75 has established circuit by rest-

ing upon the upper face of the plate 81, will

10 form a complete circuit through the magnet
115. The arm 59 may now be swung back
to the beginning of the record and the push
pin 100 depressed to set the motor in opera-

tion as hitherto described. When the stylus

15 of the sound box has traversed the complete
record, the arm 79 will have just reached the

contact piece 118, and inasmuch as the cir-

cuit is otherwise complete this contact will

establish circuit through the magnet thus at-

20 tracting the armature 115 thereby tripping
the vertical arm of the bell crank 109, conse-

quently releasing the spring 87 to elevate the

sound conveyer through the pin 85.

In Figs. 12 and 13, I have shown modifi-

25 cations of the sound conveyer such as may be
used in cheaper grades of instruments than
the one just described. In this case more
particularly is it adapted for the instrument
m which the electric stop mechanism has

30 been omitted. It is however adapted for use

where hand elevating of the sound conveyer
and sound box do not appear to be objection-

able. In this structure I use substantially

the same form of tubular standard 125, as

35 heretofore described, supported upon the

cover 2 and projecting through an aperture
51. Upon the rear side of the casting 125
is a laterally extending apertured boss 126 in

which is located the cylindrical stub shaft

40 127. A circumferential groove 128 is pro-
vided in the shaft to receive a screw 129,

which when in position prevents the dis-

placement of the stub shaft 127, yet permits
the free rotation thereof. Upon the outer

45 end of the stub shaft 127 I provide a crank
130 by which it may be rotated through an
angle of a little more than 180 degrees, being
limited by the contact of the crank or handle
130 with the upper face of the box or case

50 cover 2. Projecting from the inner end of
(lie shaft 127 is the eccentrically located

bearing pin 131 which carries the antifric-

tion roller 132. The bearing inn 131 and
friction roller 132 are in position to engage

55 thi v edges of a slot 133 in the side of the tele-

scoping tube 134. From the structure as

thus described, it will be readily seen that

the swinging of the crank or handle 130

from on'' side to the other will operate the

60 eccentrically located roller 132 in the slot

133 to raise and lower (he tube 134.

[ may use Tor the remainder of the sound
conveyer (lie structure as illustrated in Fig.
('), if desired, or I may substitute lor (he

65 casting 57 the plain elbow easting 135 with

its lower end 136 rigidly secured in the upper
end of the telescoping tube 134 as by braz-
ing or soldering. Extending from the lat-

eral arm of the elbow 135 is the tube 137 pro-
vided at its forward end with an apertured 73,

guide or support plug 138. Within this tube
137 and rotatabty secured in the elbow 135
is a short section of tube 139 slotted as at

140 for about one half of its circumference
to receive the limiting screw 141 whereby the 75
rotation of the section of the tube 139 upon
its axis may be limited to about 180 degrees.

Extending through the apertured plug 138
and into the free end of the section 139 is

the curved sound box tube 142 similar in all go
respects to the tube 71, as illustrated in Figs.

2 and 6. I provide a lateral aperture 143 in

the tube 137 so that access may be had to the

screw 144 which rigidly connects the tube
142 with the tube 139.

'

85
As a means for supporting the telescoping

sound conveyer structure as just described,

1 provide the supporting bearing pin 145,

extending the same axially through the tube

134 down through the turn in the tubular qq
standard 125, as clearly illustrated in the

figure with the lower end of said bearing pin
145 located in position to be supported by a

bracket similar in all respects to the bracket

81. The upper end of the pivot pin 145 pro- 95
jects into an offset bearing 146, at the upper
turn "f the elbow 135 so that the telescoping
part of the second conveyer, as described, is

practically supported upon its bearing pin
145 and is guided in its oscillation by the jqo
tubular standard 125. As above indicated

the elevation of the telescoping parts thus
described through the medium of the stub

shaft 127 will operate to elevate the sound
box and its needle clear of the phonograph 105
record in substantially the same manner as

described in connection with the automatic

electrical stop and elevating mechanism. It

is to be understood that the amplifying con-

veyer 53 is to be connected to the lower end no
of the tubular standard 125 in substantially

the same manner as the amplifying conveyer
hitherto described, is connected to the stand-

ard 49.

As a slightly further modified form of the 115
sound conveyer tube I may provide the struc-

ture as illustrated in Fig. 18. In this case

the only difference in the structure of the

modification over that as illustrated in Fig. 6

resides in the sectional sound conveyer tube 120
146 which is uniform in diameter throughout
its length, but made sectional with the parts
147 and 148 connected together by a union
Mi). The outer end of the section 147 is

curved in the same manner as the conveyer 121
tube 71 is curved as illustrated in Fig. 2. It

may be stated here thai the purpose of mak-
ing this conveyer tul>e in section rather than
as ;i single piece is solely for convenience in

assembling. With the curved end of the 130



1,087,106

tubular conveyer at the one end and the plug
structure at the opposite end it is found in-

convenient as a manufacturing proposition

to assemble the parts and therefore they are

5 made in the various forms as above de-

scribed and illustrated in the several figures

of the drawings which illustrate actual struc-

tural forms rather than preferred and modi-
fied forms.

10 In Figs. 19 and 24 I have shown a form of

closure for the sound amplifying conveyer
54. This consists in a trap door 149' hinged
at the bottom by a special form of hinge
which permits the door to be swung open to

15 the limit illustrated in Fig. 24 or partially

closed and held in any angular position be-

tween the two positions as illustrated in

Figs. 19 and 24. It will be noted that the

door opening is flared out as at 150 all the

20 way around and the door 149' is constructed
to closely fit this flared out opening. The
hinge 151 for the door is provided at the
bottom and is of special structure which I
will now proceed to describe. It consists of

25 the two sections 152 and 153 pivoted to-

gether by means of a pivot pin 154 and re-

spectively connected to the lower edge of the
opening 150 and to the door 149'. The sec-

tion 152 consists of the bottom portion 155

30 and the lateral apertured cheek pieces 15G.

The apertured ends of these cheek pieces ex-

tend 0ATer somewhat so as to provide for the

open ended slots 157. The section 153 com-
prises the flat fastening element 158 and the

35 cylindrical protecting section 159 with the
lateral apertured cheek pieces 160. These
cheek pieces extend forward as shown so

that when in position they lie against the

outer sides of the cheek pieces 156 of the

40 other section. The pin 154 passes through
the registering apertures in the cheek pieces

156 and 160, with a spring 161 located there-

on, said spring being considerably com-
pressed so as to bear upon the inner faces of

45 the cheek pieces 156. The section 152 being
made of spring metal the effect of the spring
161 upon the cheek pieces 156 is to press

them outwardly into closer frictional en-

gagement with the inner face of the cheek

50 pieces 160, so that the structure constitutes

a friction hinge of such a nature that the
door 149 may be adjusted to any position

from closed to widely open with the result

that any degree of amplitude of sound may
55 be emitted from the sound amplifier within

the limits of the instrument.

I have shown in Figs. 14 and 15, the sound
box designated for use in connection with the

phonograph as described. This sound box

go forms the subject matter of another appli-

cation, but is described here merely for the

purpose of giving a better understanding of

the parts. This sound box consists of a cir-

cular plate as 165 having the circular flange

65 166 and the central aperture 167. Into this

aperture is rigidly inserted the connecting
tubular thimble 168 which connects the

sound box proper with the curved end of the

conve}7er tube 71. Secured to the face of the

plate 165 by means of the screws 169 is the ^q
flanged clamping ring 170 having a cut away
center so as to provide the inwardly project-

ing flange 171 which serves to hold the two
gaskets 172 and 173 in place, with the dia-

phragm 174 therebetween. The clamping 75
ring 170 is provided with a lateral projec-

tion 175 which latter has the outwardly
projecting apertured lugs 176 for carrying
the stylus holder pivots 177. The stylus

holder consists of a piece of sheet metal go
blanked to shape and provided with means
for connection with the center of the dia-

phragm and lateral spring lugs 178 which
bear against the inner points of the pivot
pins 177. A tubular extension 179 carries 35
the stylus socket 180 into which is inserted

the stylus needle 181, the same to be held in

position by means of the set screw 182.

I have shown in the various figures, a
spring 190 located on the under side of the 90
cover 2 and bearing upon the bell crank stop

lever for normally giving said lever a bias

to hold the starting pin in its elevated posi-

tion, and also to hold the lower end of said

bell crank 108 in position to snap into en- 95
gagement with the notch in the arm 97'.

This is to be used in addition to the spring
191 which is mounted upon the pivot of said

lever, if desired.

In Figs. 25 and 26 I have shown a form 10
of my invention whereby the sound box and
conveyer tube swings in a fixed horizontal

plane, parallel to the plane of the record
supporting table 24 with means for raising

and lowering said table into and out of con- 105
tact with the stylus or reproducing needle

181. The general features of this latter

structure are identical with those illustrated

in the preceding figures with however, such
changes made as are necessary to raise and no
lower the record support. In this form, in-

asmuch as the sound box is to swing in a

fixed horizontal plane, it is unnecessary to

provide means for raising and lowering the

tube 55. The casting 57 is such that it may 115
rest and swing upon the tubular standard 49
substantially as illustrated in Fig. 6. The
lower end of the tube 55 projects below the

lower end of the tubular standard 49 and
carries upon it the frictional swing arm 79 120
for contact with the contact strip 118. This
arm however, is somewhat shorter than that
illustrated in Fig. 9, so that it may clear all

of the parts which might otherwise interfere

with its free movement. The contact piece 125
118 is also moved forwardly toward the cen-

ter of rotation of the arm so as to bring it

within the sweep of said arm in order to

establish the circuit heretofore referred to.

In order to provide for the raising and low- 130
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ering of the record support, I make the sup-

porting shaft 22 vertically slidable in the

upper and lower motor plates 4 and 5, with
the pinion 21 mounted upon said shaft of a

5 much wider face to provide for the range of

movement of the shaft. The table driving
shaft 22 is supported by means of a verti-

cally sliding plug 201 carried in a socket

202, mounted in axial alinement with the

10 shaft upon the under side of the plate 5.

This socket is provided with a screw thread-

ed cap 203 having an aperture 204 smaller

than the central aperture of the socket, and
the plug is shouldered and provided with a

15 reduced external portion 205 extending
through the aperture 204 in the cap. On the

under side of the plate 5, I secure a bracket

206 which has a vertical arm for supporting
the shifting lever 207 This lever has one of

20 its arms projecting forwardly with its ex-

tremity just below the reduced portion 205
of the plug 201, and the other arm extending
on the other side of its pivot to form a kind
of toggle connection with the arm 208 se-

25 cured to the rock shaft 92. The remaining
mechanism is substantially the same as illus-

trated in the other figures and need not be
further described. The operation of this

structure is as follows: The depression of
30 the starting button or push pin 100 will os-

cillate the rock shaft 92 and thus tilt the
lever 207 to raise the plug 201 and with it

the record supporting shaft 22, so as to raise

the record up for engagement with the stylus

35 needle 181 of the sound box and away from
the brake 104, 105, the sequence of operation
being such that the brake is first left behind
by the record support, and next the surface

of the record itself will come in contact with
40 the point of the stylus needle. The record

support 24 under these circumstances will

carry the record into contact with the stylus

needle and being free from the brake under-
neath, it will rotate under the impulse of

45 the motor spring. It is to be understood in

this connection that the bell crank 108 with
its vertical arm will engage the stop arm 97'

mounted upon the rock shaft 92 and thus
hold the parts in position until the stylus

50 needle shall have accomplished the limit of
its travel, when of course electrical contact
will be made by the arm 79 with the contact
piece 118, and the circuit being established,

the vertical arm of the bell crank lever 108
55 will be drawn away by the magnet through

the link 110', when the spring 87 will oscil-

late the rock shaft and in turn, oscillate

the shifting lever, and the record support
with its shaft will fall by gravity, so as to

60 break contact between the record upon the
support with the needle. I regard this latter

form as a very valuable form which the in-

vention may take and therefore desire to

cover the same broadly along with the form

described in the earlier part of this speci- 65
fication.

I claim,

1. In a phonograph, a sound box, a record
support, means for separating said sound
box from said record support, comprising a 70
sound conveyer tube having telescoping sec-

tions, and automatic mechanism for posi-
tively sliding one of said sections axially
within another section thereof at any pre-
determined point in the playing of a rec- 75

ord.

2. In a phonograph, a sound box and a
sectional sound conveyer tube, and auto-
matic means for telescoping one section of
said tube into another section thereof to sep- 80

arate the sound box from the record being
played at any predetermined point in the
playing thereof.

3. In a phonograph a metallic sound con-
veyer tube, a support for said tube in which 85
it may oscillate upon its axis, a plug in the
end of said tube, said plug being provided
with a shouldered flange, and a lug upon
said support, said lug having a stop thereon
for cooperation with the shoulders of said 90
flange and an overhanging projection for re-

taining said tube in said support.
4. In a phonograph, a sound convej^er

tube, a support in which said tube may oscil-

late upon its axis, a sound directing plug in- 95
serted in the end of said tube, a flange upon
said plug, said flange being provided with a

pair of substantially diametrically located
shoulders, and a lug secured to said support
and overhanging said flange for cooperating 100
with said shoulders to limit the oscillation of
said tube and for preventing the accidental

displacement of said tube from said sup-
port.

5. In a phonograph, a record tablet sup- 105

port, a rotatable shaft upon which said sup-
port is mounted, a bearing flexibly secured
to said support and means for rigidly but
detachably securing said bearing to said

shaft, no
6. In a phonograph, a disk record tablet

support having a central aperture therein,

and a center bearing flexibly secured to the

center of said support and projecting
through said aperture. 115

7. In a phonograph a detachable disk
record tablet support having a central aper-
ture therein, and a flanged center bearing
projecting through said aperture and flex-

ibly secured to said support from the lower 120

face thereof.

8. In a phonograph, a detachable record
tablet support having an aperture in the

center thereof, a center bearing projecting

through said aperture and a laterally yield- 125

ing spring permanently connecting said

bearing to said support,

9. In a phonograph, a detachable record
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tablet support liaving a central aperture
therein, a flange upon said support sur-

rounding said aperture, and a centrally aper-

tured center bearing permanently yet flexi-

5 ply secured to said support in the central

aperture thereof.

10. In a phonograph, a sound box, and
a stylus needle therefor, a record tablet sup-

port, a motor for rotating said support

10 when said stylus needle bears upon a record

carried by said support, electrically re-

leased spring actuated mechanism for sep-

arating said record and support from said

needle, and stop mechanism actuated by the

15 release of said spring mechanism for stop-

ping the rotation of said record tablet sup-
port.

11. In a phonograph a sound conveyer, a

sound box secured to and in communication
20 with said conveyer, a needle secured to said

sound box, a rotatable disk record support,

a motor for rotating said support, electri-

cally released spring actuated mechanism
for raising said sound box and its needle out

25 of contact with a sound record carried upon
said support, and a stop mechanism actuated

by said spring mechanism for stopping said

motor, said electrically released spring
mechanism being actuated by a pre - deter-

30 mined travel of said sound box and its

needle across a record upon said support.

12. In a phonograph, a sound box and its

stylus needle, a sectional telescoping sound
conveyer tube and electrically released

35 spring operated means for extending said

tube to separate the sound box and its

Stylus needle from the record being plaj^ed

at a predetermined point in the playing
thereof.

40 13. In a phonograph, the combination of

a sound box and its stylus needle with a sec-

tional extensible sound conveyer tube, means
for contracting said tube to cause the stylus

needle to bear upon the record to be played,

45 and electrically released spring operated
means for extending said tube to cause said

stylus needle to be raised free from the

record at a predetermined -point in the play-
ing thereof.

50 14. In a phonograph, a sound convej'er

tube of uniform diameter pivotally mount-
ed to oscillate upon its own axis, the free end
of said tube being bent substantially into a

quadrant, a swinging support for said tube,

55 a shouldered plug in the other end of said

tube, a stop upon said support for cooper-
ation with said shouldered plug to limit the

oscillation of said tube and means for con-

necting a sound box to the bent extremity

60 of .said tube.

15. In a phonograph, a record support
consisting of a rotating disk or table, a tubu-
lar oscillating sound conveying arm capable
of limited free movement in a plane paral-

65 lei to the plane of said record support, elec-

80

85

90

trically released spring operated means gov-
erned by the movement of said arm for rela-

tively moving said sound conveying arm
and said support away from each other, and
a sound box with a stylus needle secured 70
to said arm for cooperation with a sound
record carried by said support.

1(5. In a phonograph, a metallic sound
conveyer tube, a swinging supporting arm
through which said tube projects and in 75
which it may oscillate upon its axis, the free

end of said tube being bent upon a quadrant
curve, a sound directing plug having a
shouldered flange thereon inserted into the

opposite end of said tube and a lug upon
said supporting arm for cooperating with
the shoulders of said flange for limiting the

oscillation of said tube to a predetermined
degree of angularity.

IT. In a phonograph, a record support, a
cylindrical metallic sound conveyer tube, a
swinging supporting arm in which said tube
may both oscillate upon its axis and with
which it may swing in a plane parallel to

the plane of said record support, a sound
directing plug having a flange thereon, pro-
vided with shoulders, said plug being in-

serted into said tube and a lug upon the end
of said supporting arm for cooperating with
the shoulders upon said flanged plug to limit 95
the axial oscillatory movement of said tube.

18. In a phonograph, a rotating disk rec-

ord support, a sound comber tube pivotally

mounted to oscillate in a plane parallel to

said record support, and electrically released iqo
spring operated means upon said phono-
graph for shifting the plane of oscillation

of said sound conveyer tube.

19. In a phonograph, a sound conveyer
tube, a supporting standard in which sound
conveyer tube may vertically slide, and hori-

zontally oscillate and an electrically re-

leased spring actuated means for vertically

sliding said sound conveyer tube within said
standard.

20. In a phonograph, a sound conveyer
consisting of a pair of tubular sections con-

nected together at right angles to each other,

a tubular standard in which one of said sec-

tions is mounted to slide vertically and ro-

tate horizontally upon its axis and electri-

cally released spring actuated mechanism for
sliding said section within said tubular
standard.

21. A sound conveyer tube for phono-
graphs comprising two tubular sections con-
nected together with their axes at right an-
gles to each other-, a tubular standard in
which one of said sections is mounted for
limited oscillation upon its own axis, and 125
electrically released spring operated means
for reciprocating said last named section
within said tubular standard in the direc-

tion of its axis upon a .predetermined de-

gree of oscillation thereof. 130

105

110

115

120
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22. In a phonograph, the combination
with a rotating drive shaft having a bearing
support thereon, with a sleeve for frictional

engagement with said bearing support, and
5 a record supporting disk resiliently con-

nected to said sleeve.

23. In a phonograph, the combination of

a record driving shaft having a bearing sup-

port thereon, a bearing sleeve having a coni-

10 cal bore for frictional engagement with said

bearing support, and a record tablet support
flexibly connected to said bearing sleeve.

2-1. In a phonograph, the combination of

a vertical driving shaft, a conical bearing
15 support upon the free end of said shaft, a

sleeve having a conical bore therethrough
for frictional engagement with said conical

bearing support, a flange upon one end of

said sleeve and a collar screw threaded upon
20 the opposite end of said sleeve, and a record

tablet support resiliently mounted upon said

sleeve between said flange and said collar.

25. In a phonograph, the combination of

a vertically disposed driving shaft, a conical

25 bearing support upon the upper end of said

driving shaft, a bearing sleeve having a

conical bore therethrough designed for fric-

tional engagement with said conical bearing
support, a flange upon one end of said

30 sleeve, and a collar screw threaded upon the
other end of said sleeve, a record supporting
disk and a spring between said collar and
said flange for resiliently holding said sup-
porting disk against said flange.

35 26. A record tablet supporting disk for

phonographs, comprising a centrally aper-
tured tablet supporting disk, and a bearing
sleeve flexibly mounted in the aperture of
said disk.

40 27. A rotating table or tablet supporting
disk for phonographs, comprising a cen-

trally apertured disk, a flange surrounding
said central aperture, a flanged bearing sleeve

or thimble projecting through said aperture
45 in frictional engagement with the flange

thereof, and resilient means for holding said

sleeve or thimble in flexible engagement
with said tablet supporting disk.

28. In a phonograph, a record tablet sup-
50 porting disk, means for rotating said disk

in its own plane, a sound box, a sound con-

veyer tube supporting said box and capable
of oscillation in a plane parallel to the face

of said supporting disk, and electrically re-

leased spring operated stop mechanism gov- 55

erned by the oscillation of said sound con-

veyer tube for shifting the plane of oscilla-

tion of said sound conveyer tube, and there-

after stopping said rotating means.
29. In a phonograph, the combination of a GO

record tablet supporting table, a spring mo-
tor for rotating said table, a sound box with
a sound conveyer tube for supporting said

box, said sound conveyer tube having a hori-

zontal arm capable of oscillating in a plane 05

parallel to the surface of said supporting-

table, said sound conveyer tube also having a

vertical tubular portion, a tubular standard
for supporting said conveyer tube and sound
box, manually operated means for raising and 70

lowering said sound conveyer tube in said

tubular standard, and automatic means for

causing a predetermined angularity of lat-

eral oscillation of said conveyer tube to

raise said conveyer tube and thereafter to 71

stop said motor.
30. In a phonograph, a sound box, a rec-

ord support, automatic means for separating
said sound box from said record support,
comprising a sound conveyer tube having a 80

vertically sliding section, a spring for ele-

vating said section, a detent for holding said

spring under compression to lower said sec-

tion, and electrically actuated means for re-

leasing said detent to permit said spring to 85

raise said section and said sound box from
said record support.

31. In a phonograph, a horizontal sound
conveyer tube, a tubular support in which
said sound conveyer tube may oscillate upon 90

its axis, a shouldered plug in one end of
said sound conveyer tube and a lug upon
said support for cooperation with said

shouldered plug to limit the oscillations of
said conveyer tube. 95

32. A talking-machine including in its

construction a rotary spindle, a socket mem-
ber fitted upon said spindle and having a

flange, a record carrier loosely mounted
upon said socket member below the flange, 100

and a spring for pressing the record carrier

against the said flange.

In testimony whereof I have hereunto set

my hand this 23rd day of April. 1912.

PLINY CATUCCI.
Witnesses

:

Louis M. Sanders,
W. B. Waltzinger.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patent.,

Washington, D. C."
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To all whom it may concern

:

Be it known that I, Walter H. Pum-
phrey, a citizen of the United States of

America, residing at New York city, in the

5 borough of Manhattan, county and State of

New York, have invented certain new and
useful Improvements in Talking-Machines,
of which the following is a specification.

My invention relates generally to talking

10 machines and more particularly to the con-

struction and mounting of the sound-con-
veying tube or tone-arm employed in con-

nection with such machines.
The object of the invention is to simplify

15 the construction and dispense with small

parts in mounting the tone-arm and at the

same time give it the required freedom of
movement in planes parallel and at right

angles to the surface of the record.

20 The accompanying drawings will serve to

illustrate several forms suitable for carrying
my invention into effect. I wish it under-
stood, however, that I do not limit myself to

the exact constructions shown in the draw-
25 ings, as various changes may be made there-

in within the meaning of the present in-

vention.

In the drawings, Figure 1 is a view in ele-

vation, partly in section, showing the appli-

30 cation of my improved form of mounting to

a modern talking machine. Fig. 2 is a detail

sectional view illustrating another form
which my invention may assume.

Referring to the drawings, 1 represents a

35 portion of a casing or cabinet in which the

machine is usually contained.

2 is a rotating table, carrying a sound
record of the disk type. Cooperating with
the record there is a reproducing sound-box

40 4, from which a sound-conveying tube or

tone-arm leads and serves to connect the

sound-box or reproducer with a horn 5.

As the novelty of the present invention

lies in the construction and mounting of the
i". I one-arm, the description will be confined to

that feature, which is adapted for use with
many types of machines other than, that

here illustrated. The tone-arm, as shown,
is a sectional arm, consisting of two parts

50 or members C and 7. The member 6 or main
section thereof may be of uniform internal

diameter throughout its length, if desired,
but is preferably tapered and has its rear
end shaped externally as part of a true
sphere, as indicated at 8, which shaped or 55
spherical portion is designed to seat in a
similarly shaped bearing 9, formed in the
open end of the second section 7 of the arm,
the arrangement being such, as to form, in
effect, a ball and socket joint between the 60
tone-arm sections, permitting free motion of
the main section 6 thereof, in planes at right
angles to each other or parallel and at right
angles to the surface of the record. The
main section 6 is maintained upright or 65
against slipping or falling sidewise, \i^ op-
positely disposed side lugs 10, which bear on
the upper edge of the section 7. The verti-

cal movement of the main section is like-

wise limited by front and back lugs 11 and 70
12 which, when the sound-box or reproducer
is raised or lowered, as indicated by dotted
lines in Fig. 1, co-act with the upper edge of
the section 7.

Heretofore, a spring catch of suitable 75

form has been employed to yieldingly hold
the sound-box elevated above and clear of
the record, and it is one of the objects of the
present invention to dispense with the use of
such a catch, as a separate device, and cause 80

its function to be performed by a member
or part below referred to, in addition to the

main function of such part.

The main section of the tone-arm, mount-
ed as above described, rests by its own 85

weight in the spherical seat or bearing pro-

vided in the adjoining section 7 and in or-

der to operatively connect these sections in

assembled relation, a helical or other suit-

able form of spring 13 is secured, preferably 90

in the line 14, 14, of the vertical axis of the

section 6, one end of the spring being at-

tached to the section G at the point 15 and
the opposite end thereof to a cross pin 16 of

the section 7. The manner of attaching the 95

spring may be varied and suitable provision

made to avoid torsional action as the tone-

arm swings about its vertical axis.

Normally, that is when the sound-box is

cooperating or in position to cooperate with 100

(he record, the spring is practically dead so

far as its influence on the sound box is con-
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cerned, as its pull is in the line of centers,

indicated by the vertical turning axis 14, 14,

and while it draws the main section of the

tone-arm into close contact or engagement
5 with its bearing in the section 7, it does not

in anywise appreciably limit or affect the

freedom of movement of the sound-box. If,

however, it is desired to yieldingly hold the

sound-box against the record, this may be

10 readily done by attaching the upper end of

the spring somewhat to the left of the verti-

cal axis 14, 14. When the sound-box or re-

producer is swung upward, clear of the rec-

ord, to the dotted line position indicated in

15 Fig. 1, with the rear stop lug of section 6

engaging the edge of the section 7, the pull

of the spring will be in the line 17, 17, to

the right of the horizontal turning axis 18,

and being thus shifted to one side of the

20 center (18) the spring will yieldingly main-

tain the sound-box in the position described,

performing this function, for which a

spring catch is ordinarily employed, as above

stated, in addition to its main function of

25 operatively connecting the tone-arm sec-

tions.

While I have shown only one spring, it

will be understood that two or more may be

employed if desired and arranged in various

30 ways to produce the result described.

In the modification illustrated in Fig. 2,

the helical spring is in the form of a ring 20,

having an internal diameter somewhat less

than the greatest external diameter of the

35 spherical end of the tone-arm section 6 and
so arranged in an annular seat 21 in the sec-

tion 7a as to yieldingly oppose entrance

therein of such spherical portion of the sec-

tion 6a . The section 7a is counter-bored to

40 provide an annular shoulder 22, correspond-

ing to the upper edge of the spherical bear-

ing and on which the side lugs 10 rest, as in

Figs. 1 and 2. Front and rear lugs 23 and
24 are employed, as above described, to limit

45 the vertical swing of the section 6 carrying

the sound-box but in this instance, the lugs

co-act directly with the spring to maintain
the sound-box above and clear of the record,

as indicated by dotted lines in the figure

50 (3). The sections, in this form of the in-

vention, are assembled by forcing the spheri-

cal end of section 6a through the spring ring

in section 7a
. Under this pressure, the ring

expands and permits passage of the spheri-

55 cal portion to its bearing below and imme-
diately thereafter the spring ring contracts,

yieldingly gripping the section 7a and act-

ing to force it downward to a bearing in the

seat below. The front lug 23 also passes
60 through the spring ring and in co-acting

with the annular shoulder 22 positively

limits downward movement of the sound-
box. When the sound-box is swung upward
to the position indicated by dotted lines, the

65 front lug is forced upward and the rear lug

95

downward through the spring ring, which
latter yieldingly opposes the return thereof

to normal position and thereby maintains
the sound-box elevated above and clear of

the record. Excessive upward movement of
7q

the sound-box which woidd tend to discon-

nect the sections of the tone-arm, is pre-

vented by the rear lug 24, which co-acts with
the annular shoulder, and positively limits

such excessive movement. To prevent the 75
spring ring being accidentally forced out of

the annular containing groove, a ring of
wire may be employed in connection there-

with, as indicated at 25, such wire ring being
preferably of slightly greater diameter than g0
the opening at the upper end of the sec-

tion 7a .

The section 7 of the tone arm is preferably
secured fast to the casing of the machine and.

has a depending portion 26 which projects 86
downward through an opening in a parti-

tion 27, to receive the small end 28 of the
horn, or connect with other suitable sound
amplifying means.
The operation, manner of assembling and 90

disconnecting the parts, as well as the many
important advantages of the invention will

be apparent from the foregoing description.

Having, therefore, described my inven-

tion, I claim:
1. In a talking machine, the combination

of a hollow tone-arm composed of a plu-

rality of sections united by a universal joint,

whereby one section is capable of moving
both vertically and horizontally with rela-

tion to the other section, and an interior

spring acting to hold the movable section in

both operative and elevated position.

2. In a talking machine, a tone-arm com-
posed of a plurality of hollow sections

united together by a universal joint where-
by one of the sections is capable of move-
ment both vertically and horizontally with
relation to the other section, and an interior

spring reacting between the sections to hold no
them together and to retain the movable sec-

tion elevated when adjusted into that po-
sition.

3. In a talking machine, a tone-arm com-
posed of a plurality of hollow sections

united by a universal joint whereby one of

the sections is capable of movement around
vertical and horizontal axes with relation to

the other section, and a spring within the
hollow sections connected to each of the sec-

tions and normally lying within the vertical

axis of the movable section, whereby said
spring holds the sections together, and also

holds the movable section in either the op-
erative or elevated position, as it may be
adjusted.

4. In a talking machine, a tone arm com-
posed of a plurality of hollow sections
united by a universal joint whereby one of
the sections is capable of movement around 130

100

105

115

120

125
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vertical and horizontal axes with relation to

the other section, and a spring within the
hollow sections lying within the vertical

axis of the movable section and having one
end connected to said movable section and
the other end to said stationary section

whereby said spring holds the sections to-

gether and also holds the movable section in
either the operative or elevated position as

it may be adjusted.

WALTER H. PUMPHREY.
Witnesses

:

CuTHBEkT W. Jewell,
M. G. Crawford.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents.
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UNITED STATES PATENT OFFICE.
PETER WEBER, OF ORANGE, NEW JERSEY.

SOUND-BOX.

1,087,339. Specification of Letters Patent. Patented Feb. 17, 1914.

Application filed February 3, 1913. Serial No. 745,773.

To all whom it may concern

:

Be it known that I, Peter Weber, a citi-

zen of the United States, residing in the city

of Orange, county of Essex, and State of

6 New Jersey, have invented certain new and
useful Improvements in Sound-Boxes, of

which the following is a specification.

In the manufacture of phonograph
records as carried on by modern processes.

10 it frequently happens that the record groove
is slightly distorted; that is to say it does

not follow a theoretically correct helix

around the surface of a cylindrical record,

or a correct spiral around the face of a disk

15 record. The best practice in phonograph
construction requires that the sound boxes
be mounted rigidly against lateral move-
ment and that the box body be pivoted to

oscillate in a plane perpendicular to the axis

SO of the cylindrical record or to the plane of

the disk record ; or to provide means where-

by the stylus may oscillate in a vertical plane

where the entire sound box is held against

movement in any direction. Unless some
26 provision is made for a slight lateral move-

ment of the stylus under the conditions

above named, the stylus itself will not track

properly in the record groove, with the re-

sult that the disagreeable scratching and
80 the jumping of the stylus from the one

groove to the next will take place.

The purpose of my invention is to pro-

vide the stylus and its connection with the

diaphragm of the sound box with means
86 Avhereby said stylus may oscillate laterally

and thus be caused to follow the record

groove no matter how distorted such
grooves may be or how unevenly the man-
drel upon which the record is mounted may

*° run. The structure whereby I accomplish
this result is applicable to either form of

sound box ; that is to say that form in which
the sound box is permitted to oscillate bodily

toward and away from the record, or that
** form in which the sound box is held rigidly

against movement in any direction. I have
therefore shown my invention as applied to

both forms of sound boxes and in the fol-

lowing description the full details of so
60 much of said sound boxes will be set forth

as will enable persons skilled in the art to

which my invention pertains, to make, con-

struct and use the same.
In the accompanying drawings forming

85 a part of this specification, Figure 1 is an
enlarged side elevation of a sound box and

its connection, designed to oscillate about a
pivot in a plane perpendicular to the axis
of a cylindrical record. Fig. 2 is a bottom
plan view of the same. Fig. 3 is a detached 60
vertical section through the stylus arm bear-
ing and stylus lever. Fig. 4 is a plan view
of the stylus lever showing the tubular bear-
ing for the stylus arm. Fig. 5 is a vertical

section of a sound box which is designed to §5
be held rigidly fixed. Fig. 6 is a bottom
plan view of the floating weight. Fig. 7 is

an end view of the connection between the
floating weight and the sound box body.
Fig. 8 is a view partly in section of the 70
sound box body and the metallic retaining
Avasher for the gaskets.

Similar reference numerals refer to like

parts throughout the specification and draw-
ings. 75
The structure shown in Fig. 1 is of the

type wherein the sound box body is designed
to oscillate in a plane perpendicular to the
axis of the phonograph record. It consists
of the box body 1, with the elbow 2, and the 80
connecting thimble 3. The box body is pro-
vided with a rearward extension 4, rigidly
connected to said body and provided with
an upwardly extending post 5, the latter be-

ing provided at its upward end with a pivot 85
bearing 6. Rigidly connected to the lower
side of the thimble 3, is a lug or bracket 7.

to which the post 5, is pivoted at 6. The
sound conveying passage 8, (shown in dotted
lines) extends from the interior of the sound 90
box body through the elbow 2, and com-
municates with the interior passage in the
thimble 3. In order that this communica-
tion may be continuous and unbroken I pro-
vide the elbow 2, with a cylindrical faced 9.3

flange 9, at its outer end, and the thimble
3, with a corresponding flange 10. The
cylindrical contacting faces of said flanges

are struck upon the pivot 6, as an axis. It

will thus be seen that the sound box body 1, 100
may oscillate about the pivot 6, without
necessarily breaking the sound conveying
passage 8, from the sound box 1, to the

thimble 3. In order to limit this oscillation

I secure to the under side of the bracket 7.

a short limiting lug 11, the end of which
projects into the path of the flange !). The
upward oscillation of the sound box, of

course -will be limited by the contact of the

end of the limiting lug LI, with the upper
(;\rv of (he sound box body.

The diaphragm and the means for retain-
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ing the same within the sound box are shown
in detail in Fig. 5, and need not be here de-

scribed.

Upon the flange 12, of the sound box I

5 secure the segmental plates 13, by means
of the screws 14. The spacing washers 15',

are located upon the screws 14, between the

upper face of the plate 13, and the lower
face of the flange 12. Upon the plate 13,

10 are two downwardly extending posts 15—15

spaced apart and located as shown in Fig.

2. These posts serve as bearings for the

T-headed stylus lever 16, the pivots 17, of

which extend through apertures provided

15 therefor, of the lower ends of the posts 15.

The outer end of the stylus lever is con-

nected to the diaphragm 18, by means of

the link 19. The stylus lever 16, is shown in

vertical section in Fig. 3, and in plan in

20 Fig. 4, to which reference is now made.
From the upper side of said lever 16, there

extends a tubular bearing 20. of consid-

erable length. Extending downwardly
through said bearing is the headed support-

25 ing pin 21, to the lower end of which is

rigidly secured the stylus arm 22. Between
the hub 23, of said stylus arm and the under
side of the stylus lever is located the bear-

ing washer 24. Upon the free end of the

30 stylus arm 22, is located the cup 25, to re-

ceive the .jewel stylus 26.

The structure as thus far described peiv

mits a free oscillation of the stylus arm 22,

and its stylus 26, about the vertical axis

35 formed by the supporting pin 21, and yet

the connections are such that any vertical

movement of the stylus 26, due to its travel

in the record groove of a phonograph record

will be communicated through the stylus

40 arm 22, the stylus lever 16, the link 19, to

the diaphragm 18. Any lateral distortion

of said record groove will be taken care of

by lateral oscillations of the stylus arm 22,

and will not be communicated to the dia-

45 phragm. Any uneven running of the man-
drel upon which the record 27, is mounted
will be taken care of b}^ the vertical oscil-

lation of the sound box 1, about its pivot 6.

In Fig. 5, I have shown my improvement
50 as applied to a rigidly fixed sound box

through the means of the well known float-

ing weight. In this structure, sound box
28, is of any usual or preferred type and is

provided with the connecting thimble 29,

65 through which the sound conveying pas-

sage 30 communicates with the sound box
body. The diaphragm 31 may be of any
usual or preferred type. The one shown
in the drawing is of the corrugated metallic

60 disk type well known in the art. This dia-

phragm is supported within the sound box
at its margin between the two gaskets 32

and 33, upon the latter of which is located

a metallic retaining washer 34, having at

65 one point therein an outwardly projecting

tang 35 which extends into an aperture 36,

in the flange of , the. sound box as shown in

Fig. 8. The retaining ring 37 is screwed
into the flange of the box 28, its outer face

being corrugated as shown at " a " Fig. 2 ^q
to facilitate. its being turned by the fingers.

The retaining washer 34 is inserted between
the retaining ring 37, and the gasket 33,

so that when said retaining ring 37 is

screwed home it will not have a tendency 75
to wrinkle the gasket 33, as would be the
case if said gasket were in direct contact

with the ring 37."

The pivot lug 38,- projects downwardly
from the flange of the box 28, as shown in gQ
Fig. 5, for the. purpose of receiving the
pivot pin 39, which latter passes through
apertures in the pivot lugs 40, of the float-

ing weight 41. The opposite end of the
floating weight 41 is .provided with an ex- 85
tension 42, from the upper side of which
extends a staple 43, which takes over a pin

44, projecting laterally from the flange of

the box body 28. This permits the floating

weight to oscillate vertically about the pivot qq
pin 39 to a limited extent. From the under
side of the floating weight 41 projects the

two pivot, lugs 45—45, between which is

pivoted the, stylus lever 46. This stylus

lever is substantially the. same in all its de- 95
tails as that shown in Fig. 3, to which ref-

erence. is made. for..such details. The outer

end of the stylus lever is connected to the

center of the diaphragm 21 by means of

the link 47. It is also provided with the 100
tubular bearing 4S),* within, which is the

pivot pin .49 carrying at its lower end the

stylus arm 50, which latter.-may oscillate in

a horizontal plane with its stylus 51 bear-

ing in the record groove of a phonograph i0b
record 52. In • order to provide space for

the free movement of the . tubular bearing
sleeve 48 without contact with any part of

the floating weight 41, I provide an aper-

ture 53 in the center of said weight through hq
which said bearing sleeve 48 may project.

The link 47 also extends through said aper-

ture 53, and its .connection with the center

of the diaphragm is accomplished in the

following manner: In the center of the dia- 115
phragm is a headed pin or stiid 54 which
extends through an . aperture in the dia-

phragm provided therefor and is provided
at its outer end with an aperture through
which the upper end of the link 47 is 120
hooked; between the upper end of the link

47, and the lower face of. the diaphragm is

located a small coiled spring 55, which lat-

ter serves to prevent any rattling between
the link 47 and the aperture stud 54. 125

It will thus be seen that I have provided
a sound box wherein the stylus is permitted
to follow the record groove of a phonograph
record, even though such groove may be dis-

torted to a considerable degree out of the 130
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theoretically correct helix, while at the same
time the construction is such that the ver-

tical oscillations of the stylus due to its ris-

ing and falling upon the elevations and ex-

5 cavations of such record groove will be
faithfully communicated through the con-

nections to the diaphragm; in other words
the stylus and its connections are laterally

flexible but vertically rigid when in use.

10 Frequent endeavors have been made to ac-

complish the same result by making the
pivot bearings of the stylus lever compara-
tively loose but this can only result in the

inaccurate transmission of the sound waves
15 generated by the record groove to the dia-

phragm and the improper rendition of the

selection, due to the fact that the stylus it-

self wabbles about in the record groove and
is not always presented to the elevations and

20 excavations therein at exactly the same
angle. I have found in practice, that part
at least of the disagreeable scratching is due
to the stylus leaving the record groove and
traveling upon the elevated cylindrical sur-

25 face of the records between the consecutive

grooves. The lateral flexibility of my im-
proved stylus arm prevents this, and it also

prevents the stylus from jumping from one
groove to its neighbor when the record

30 groove itself is distorted slightly out of the

theoretically correct helix.

It is not necessary with the construction
above described and illustrated in the draw-
ings that the phonograph upon which the

35 sound box is mounted shall be perfectly

level. In fact such conditions are met with
when the phonograph is upon a boat which
may rock and thus throw the phonograph
out of level at various times. Under such

40 conditions the swinging of the phonograph
itself from side to side, during such rocking
motion, will cause the sound box to move
slightly in its bearings or connections, with
the result that the stylus may jump from one

45 record groove into its neighbor. This is due
entirely to the inertia of the sound box body
and the usual connections between said box
body and the frame upon which it is mount-

ed. Such conditions are entirely overcome
in the structure above described for the rea- 50

son that the box body is rigidly mounted in

the one case, and mounted to oscillate in

a plane perpendicular to the face of the rec-

ord in the other case. Under these condi-

tions it is only the very small stylus arm 55
which may oscillate laterally and its inertia

is so slight as to be readily overcome, or
taken care of by the lateral walls of the rec-

ord groove; in other words there is no lia-

bility whatsoever for the stylus to jump 60

from one record groove to the next no mat-
ter to what degree the phonograph upon
which the sound box is mounted may itself

rock or oscillate.

I claim: 65

1. In a sound box, the combination of a

box body, a diaphragm mounted therein, a

floating weight hinged to said box body, a

stylus lever pivoted at one end to said float-

ing weight and having a link connection at 70

its other end with said diaphragm, a tubular
bearing extending from the upper side of

said lever, a headed bearing pin extending
through and supported by said tubular bear-

ing, and a stylus arm rigidly secured upon 75

the lower end of said pin and constrained

thereby to swing in a plane parallel to said

diaphragm.
2. A stylus mounting for phonograph

sound boxes comprising a stylus lever hav- 80

ing laterally extending supporting pivots

at one end thereof, a tubular bearing ex-

tending from the upper side of said lever a

headed bearing pin extending through and
supported by said tubular bearing, and a 85

stylus arm rigidly secured to the lower end
of said bearing pin, and constrained thereby

to swing in a plane parallel to the direction

of said stylus lever.

In testimony whereof I have hereunto set 90

my hand this 30 day of January 1913.

PETER WEBEE.
Witnesses

:

Louis M. Sanders,
Louise Green.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patent!.
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UNITED STATES PATENT OFFICE.
WILLIAM C. HOLLAND, OF NIAGARA PALLS, NEW YORK.

TALKING-MACHINE ATTACHMENT.

1,087,493. Specification of Letters Patent. Patented Feb. 17, 1914.
Application filed August 28, 1912. Serial No. 717,608.

To all whom it may concern:
Be it known that I, William C. Holland,

a citizen of the United States, residing at

Niagara Falls, in the county of Niagara and

5 State of New York, have invented new and
useful Improvements in Talking-Machine
Attachments, of which the following is a

specification.

This invention relates to talking machine

10 attachments and the principal object of the

invention is to provide a simple and efficient

device for automatically stopping the rota-

tion of the record and for lifting the needle
therefrom.

15 A further object of the invention is to

provide a device of this character which may
be adjusted for use on different sized records
and for use on different types of machines
so that the attachment may be sold for uni-

20 versal use.

Further objects of this invention will ap-

pear as the following specific description is

read in connection with the accompanying
drawing, which forms a part of this appli-

25 cation, and in which :

—

Figure 1 is a top plan view showing the
attachment applied to an ordinary disk talk-

ing machine. Fig. 2 is a side elevation

thereof. Fig. 3 is a bottom plan view of the

30 attachment removed. Fig. 4 is a horizontal
sectional view through the attachment. Fig.

5 is a perspective view of the tripping dog
supporting head removed from the attach-

ment. Fig. 6 is a perspective view of the re-

35 producer lifting arm removed. Fig 7 is a

detailed edge elevation of said arm showing
its association with the reproducer or sound
box. Fig. 8 is a side elevation showing the
position of the parts when operated.

40 Referring more particularly to the draw-
ing. 1 represents the ordinary table of a disk
talking machine which is mounted upon the
driving shaft 2 thereof, said driving shaft

projecting above the table, as is usual to

45 center the record 3 thereon, as is customary.
The attachment comprises a circular

weighted base 4 having a central socket 5 in

its under side to receive the projecting end
of the shaft 2. The bottom of the base 4

50 has suitable friction pads G arranged there-

on so as to engage the face of the record and
to cause the base to rotate with the record
and to prevent, scratching of the same. The
base is presided with a vertical head 7 by

55 which t he same can be manipulated and is

provided with a notch 9 in its side, as shown.

Extending inwardly from the inner wall of
the notch are separated apertures 10 in
which are slidable the supporting pins 11
carrying upon their outer ends the adjusting 60
head 12. This adjusting head has a set
screw passing into the same from the under
side which holds the gage plate 13 in ad-
justed position. This gage plate is used to
determine the distance between the needle 6 5
of the sound box and the tripping arm, as
will be hereinafter described.
The head 12 is provided with a horizontal

shelf 14 and pivoted to the head above the
shelf is a tripping dog 15 having a diago- 70
nally projecting finger 16 formed on one end
and the opposite end provided with a
notch 17.

The tripping arm comprises a circular
centrally apertured head 18 having dia- 75
metrically opposite arcuate slots 19 formed
therein and a tangentially extending arm
20 having a laterally projecting pin 21 on its

outer end. This arm is adjustably secured
to the reproducer 22 by means of a plate 23 so
which has screws 24 passing therethrough
and through the arcuate slots 19 and being
threaded into the reproducer. By loosen-
ing the screws, it will be seen that the plate
18 may be turned on the reproducer and the 85
vertical adjustment of the pin 21 readily
obtained.

In the operation of the device, the gage
plate 13 is properly adjusted laterally on
the head 12 so as to determine the distance 90
between the needle and the end of the pin
21 and held in such position by the set screw
13a which is threaded into the head 12. The
base is then placed upon a record and the
head 12 adjusted so as to bring the point of 95
the gage plate 12 in alinement with the last

inner groove on the record. The machine
is then started in operation, as is usual, with
the dog in the position shown in full lines in

Fig. 2. When the needle is traveling in the 100
last inward groove of the record, the pin

will be brought into engagement with the

finger 1G and the dog will be tilted to the

position shown in dotted lines in Fig. 2.

The disk and base will then make one more 105
complete revolution when the pin will be in

position to engage the notch 17 formed in

the forward end of the dog. The dog in

turning on its pivotal point will raise the pin

21 and thereby (he (ripping arm 20 and (he no
sound box thus lifting the needle from (he

record and preventing the same from
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scratching. The friction of the rubber pads
6 upon the record and the friction of the

record upon the table will be sufficient to

stop the rotation of the machine until the

5 operator can apply the brake.

What is claimed is:

—

1. An attachment for disk talking ma-
chines provided with a rotating disk, sound
box and needle comprising a weighted

10 mounting member removably carried upon
the disk of the machine, a radially adjust-

able head carried by the mounting member,
an adjustable gage plate carried by the

head, a tripping dog pivotally mounted
15 upon the head for vertical movement, and

an arm adjustably secured to the sound box
of the machine and adapted to engage the

tripping dog, said dog and arm coacting to

raise the sound box when the needle thereof
20 reaches a predetermined point in its travel

over the disk.

2. An attachment for disk talking ma-
chines provided with a rotating disk and

I sound box comprising a weighted mounting
j

member adapted to be removably carried 25
upon the disk of the talking machine, a
laterally adjustable head carried by the
mounting member, an adjustable gage plate

carried by the head, a tripping dog pivotally

mounted upon the head for vertical move- 30
ment and having a diagonally offset end and
a notch in the opposite end, an arm adjust-

ably secured to the soimd box of the machine
and a laterally extending pin on said arm
adapted to engage the offset end on the dog 35

to immediately operate the same, said pin
adapted to engage in the notch and further
operate the dog to the limit of its movement
whereby the sound box will be raised and
the rotation of the disk stopped. 40

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM C. HOLLAND.
Witnesses

:

Herman T. Holland,
Feed. C. Hoffman.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
FRIEND H. GREGORY, OF PHILADELPHIA, PENNSYLVANIA.

PHONOGRAPH-RECORD.

1,089,835. Specification of Letters Patent. Patented Mai*. 10, 1914.

Application filed September 10, 1910. Serial No. 581,391.

To all whom it may concern:

Be it known that I, Friend H. Gregory,

a citizen of the United States, residing in

Philadelphia, Pennsylvania, have invented

5 certain Improvements in Phonograph-Rec-
ords, of which the following is a specifica-

tion.

One object of my invention is to provide

a novel form of record and supporting

10 structure therefor whereby in conjunction

with suitable mechanism it shall be possible

to obtain and reproduce a sound record of

practically any length; it being further de-

sired that the "record" made according to

15 my invention shall have its parts so disposed

as to occupy but relatively little space, even

though it be of comparative!}' great length.

Another object of the invention is to pro-

vide a record for a talking machine of such
20 a nature that notes indicating its subject

matter may be conveniently applied to it

without material loss of space and at any
desired portion of its length ; it being thus

possible to provide a musical record with
26 any desired directions for its rendition.

Another object of my invention is to pro-

vide a record supporting structure in the

form of a ribbon or strip of any desired

length, having a sound record in the form
30 of a line of varying depth or of an undula-

tory nature, arranged or placed upon it in

such manner as shall utilize to the best ad-

vantage the record receiving surface.

These objects and other advantageous ends
35 I secure as hereinafter set forth, reference

being had to the accompanying drawings,
in which :

—

Figure 1, is a plan of a portion of a pho-
nograph record constructed according to my

•*0 invention; Fig. 2, is a diagrammatic view
illustrating one method of using the record

:

Fig. 3, is a fragmentary section on a greatly

enlarged scale, showing one of the features

of the invention; Fig. 4, is an enlarged
46 side elevation showing the disposal of the

ends of successive sections when my record

strip is folded; Fig. 5, is a plan of the strip

shown in Fig. 4; Fig. G, is an enlarged plan

showing another of the features of the in-
50 vention, and Fig. 7, is a fragmentary plan

of a modified form of sound record.

In the above drawings, 1 represents a

strip of any desired length and of suitable

width, made of some material capable of
^ efficient use for the reception of phono-

graph records, such, for example, as some

gum-containing or shellac-like body which
may be made in the desired form and pos-
sess sufficient flexibility to permit of its pas-
sage through a sound recording or repro- 6Q
ducing machine, and of its being folded for
storage, or wound on a reel. It is under-
stood, however, that I do not limit myself
to any particular material for my record, as

a number of substances may be employed 65
so that they satisfactorily perform the func-
tions. Upon this ribbon or strip of material
and by means of any suitable record-mak-
ing machine operating in the well known
manner, I form the sound record; this being 70
preferably disposed on the strip in the form
of a continuous line extending back and
forth transversely thereof, as indicated at

2. It is understood that for the purpose of
making this record the machine will neces- 75
sarily have to include some device for peri-

odically oscillating the arm carrying the
record making needle point or other mem-
ber, and it is obvious that at the same time
it will be necessary to intermittently or con- go
tinuously move the record receiving strip

relatively to said needle. The movement of
these two parts may be so proportioned that
the record is formed in a series of substan-
tially parallel lines whose extremities are 85
joined to form an endless line, either by V
or U-shaped portions or by such curved
parts as may be found necessary. For sat-

isfactorily moving the strip through the rec-

ord-making or reproducing machine, I pro- 90
vide its edges with two series of perfora-
tions 3 and 4 in the manner common to
films for moving picture machines.
In order that records made according to

my invention may occupj^ a minimum of 95
space and may be folded so as to fit in a
container without injury to themseh^es, I cut
a series of transverse notches in the strip so

as to divide it into a number of sections

joined to each other by tabs or bridges of 100
greater or less length. These section-unit-

ing portions are indicated at 6 and it is to be
noted that the slots 5 are cut in the strip in

sets so that the bridge pieces 6 of three suc-

cessive sets, for example, are at different dis- 105
lances from the edges of the strip. As a re-

sult, when said strip is folded back and forth

upon i I sell', as indicated in Figs. 2 and 4, the

bends in said strip occur al the bridge

pieces joining one section lo the next. In lit)

forming a record upon (be si rip, (be path of

the record-making needle is made to pass
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from one section of the strip to the next
across one of the bridges 6 so that there is no
interruption in the record made.
When the sections of the record strip are

5 laid or folded parallel with each other, the

bridges 6 are necessarily sharply bent and if

such sections were tightly pressed together,

said bridges 6 would either break in time or
injure the record line crossing them. By,

10 however, cutting the slots out of the record
in the manner illustrated and above de-

scribed, the bridges uniting two adjacent
sections will enter or fit within a part of the

slot formed between two other sections, with
15 the result that they are not sharply curved

or bent when the strips are piled together.

In order to assist in guiding the record-

making or reproducing needle to where it

reverses its direction of movement in form-
20 ing the record adjacent the edges of the

strip, I may, in some instances, confine it to

a definite path, stamping or otherwise form-
ing in the strip a channel or groove, as indi-

cated at 7 in Fig. 3. This, however, is not
25 necessary in every case, since I usually de-

pend upon the mechanism of the record-

making or reproducing machine to properly
direct its needle.

Under conditions of use the continuous
30 record strip may be drawn from any suitable

container, in which it is folded in a series of

parallel sections, as illustrated at S, Fig. 2,

and, by means of a machine including a pair

of toothed wheels 10 and 11, driven from
38 any suitable source of power, it may be

passed over a guide piece 12, during which
time its sound record line is engaged by a

needle 13, carried by a lever or other suitable

form of arm 14, belonging to a record-mak-
40 ing or reproducing device. After so passing

the machine, the record strip may be again
folded, preferably automatically, and depos-

ited in a receptacle. It is, of course, under-
stood that the arm li is driven sjmchro-
nously with the wheels 10 and 11 by means of 45
properly designed mechanism, which, how-
ever, forms no part of the present invention.

If desired, the sound record line of the
record may be interlined for purposes of ref-

erence, and various notes may be made on 50
the margin of the record strip, as, for exam-
ple, each line may be numbered, as shown,
and the sections may be independent ly num-
bered.

It is to be understood that in some cases I 55
may make the record strip without the trans-

verse slots or notches, and wind it on reels

for storage or transportation, although I

preferably employ said slots for the reasons
noted. 60

As shown in Fig. 6, I may dispose the

sound record line upon the record strip in

the form of a continuous scroll 16, instead
of as shown in the other figures, and it is to

be understood that such a form of record is 65

contemplated and included as part of my in-

vention.

I claim :—
A record strip for a talking machine, con-

sisting of a continuous length of flexible ma- 70

terial provided with a number of series of

transverse slots dividing it into sections, the

slots between the adjacent sections being va-

ried as to their positions to provide open-
ings for the reception of the bridge pieces 75

formed by the slots between other sections.

In testimom< whereof, I have signed my
name to this specification, in the presence of

two subscribing witnesses.

FRIEND H. GREGORY.
Witnesses

:

Wm. Beowx, Jr.,

William E. Bradley.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."





1,091,001.

T. H, MACDONALD.
SOUND BOX.

APPLICATION PILED JULY 21, 1910.

Patented Mar. 24, 1914.

**

.^
$

S5
-.5,

^7 / dnvcAvkyi

COLUMBIA PLAVOGRM-M CO.. WASHINGTON. D. C.



UNITED STATES PATENT OFFICE.
THOMAS H. MACDONALD, OP BRIDGEPORT, CONNECTICUT, ASSIGNOR TO AMERICAN

GRAPHOPHONE COMPANY, OP BRIDGEPORT, CONNECTICUT, A CORPORATION OP
WEST VIRGINIA.

SOUND-BOX.

1,091,001. Specification of Letters Patent. Patented Mar. 24, 1914.
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To all whom it may concern:
Be it known that I, Thomas H. Mac-

donald, a citizen of the United States of

America, and a resident of Bridgeport, Con-
5 necticut, have invented a new and useful

Sound-Box, which invention is fully set

forth in the folloAving specification.

My invention relates to sound-boxes for

talking-machines, particularly those of the
10 type operating upon "zigzag" sound-rec-

ords.

The objects of the invention are to

cheapen and simplify the construction of the

sound-box, and to improve the quality of its

15 audible reproduction.
The invention comprises the pivoting of

the stylus-lever upon a positive axis, con-

sisting preferably of cone-bearings, and the

locating of the stylus and of said axis in

20 the plane of the diaphragm.
The invention further comprises the se-

cure yet readily detachable mounting of the

diaphragm in such manner that it is un-

confined against vibrating with the utmost
25 freedom. And, finally, the invention con-

sists in the various details of construction

and arrangement hereinafter pointed out

and claimed.

The invention will be best understood by
30 reference to the annexed drawings that illus-

trate a preferred embodiment thereof.

Figure 1 is a front view or elevation of.

my improved sound-box ; Fig. 2 is an edge
view thereof, partly in section; and Fig. 3

35 is a detail, on an enlarged scale, showing
the manner of securing the diaphragm in

place.

The head or casing 1 consists of a shallow
circular cup having the marginal rim 2, the

40 hollow neck 3 that surrounds the central

aperture in the head, and the two parallel

lugs 4—4 that project from the rim 2. Pref-

erably these parts are an integral casting,

which may be of aluminum or other suitable

45 material; and preferably the outer side of

the back may be hollowed out as indicated
in Fig. 3, for the sake of lightness. Inside
the concavity of the head and around the
periphery of its floor is an annular groove,

50 semi-circular in cross-section, in which is

placed a yielding gasket, preferably a small

rubber tubing 5. Upon this is laid the dia-

phragm 6, preferably of aluminum, and
preferably having concentric corrugations

in its central portion and radial corruga- 55
tions outside of the former, as indicated in
Fig. 1. The diameter of the diaphragm is

slightly less than the diameter of the cup,
so that its outer edge does not quite touch
the inclosing wall 2 (Fig. 3). Above the 60
diaphragm is placed a second yielding
washer 7, opposite to washer 5 and corre-
sponding to it. Above this and in wall 2,

near
_
its upper edge, is an annular recess

providing an overhanging shoulder or lip 8, 65
for receiving the locking-device. The lock-
ing device is shown as a split ring 9, and on
either side of the split in said ring is a hole
or seat 10. By inserting the tips of a pair
of pliers into these holes 10—10 and com- 70
pressing the pliers, the split ring may be
closed; it is then placed upon the upper
gasket ready to enter the recess last-men-
tioned, and by removing the pliers the ring
9 expands into said groove and engages be- 75
neath lip 8, thus locking the diaphragm se-

curely but yieldingly in place. To remove
the diaphragm, the holes 10—10 are forced
together by the pliers, when the ring 9 is

removed and the diaphragm taken out. 80
The stylus-lever 11 lies parallel to the dia-

phragm and extends radially thereof ; its in-

ner end is turned down and secured to the
center of the diaphragm, as by a button or
rivet 12 in the well known manner; while 85
its outer end is similarly turned down to con-
nect with its pivot-block 13, which is located
between the lugs 4—4. The pivot-block is

preferably made integral with lever 11, and
carries the reproducing-stylus or needle 14, 90
which latter extends in the prolongation of
a radius of the diaphragm 6, and preferably
lies in substantially the plane of the dia-

phragm. Pivot-block 13 is positively pivot-

ed transversely of the prolonged radius last 95

referred to. The preferred pivoting com-
prises cone-tipped screws 15—15, screw-

threaded through lugs 4—4, to enter corre-

sponding cone-seats in the adjacent faces of

pivot-block 13. The axes of these two screws 100

are of course in the same line, ami prefer-

ably they lie in substantially the same plane

as the diaphragm, extending at right angles

to the prolonged radius last referred to. So
that the positive pivot or axis of the pivot- 105

block, the diaphragm itself, and the stylus

14, all lie in substantially the same plane.

By reason of this construction and arrange
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ment the vibrations of the needle are trans-

mitted directly and truly, and in most sensi-

tive fashion, to the diaphragm. The needle

is shown as inserted into a socket in the end
5 of pivot-block 13, where it is held by a set-

screw 16; but any other mounting for the
needle may be employed. Care should be
taken in properI3

7 and accurately centering
the cone - bearings ; and preferably one or

10 more jam nuts 17 will be employed at the
outer ends of screws 15, to hold the latter

against turning, to insure a permanent ad-

justment.
Preferably a ring or washer 18, of yield-

15 ing material, as soft rubber, encircles neck 3

and rests against the back of the sound-box,
being covered by a flanged plate 19, which
may be cemented thereto, the clown-turned
flange not contacting with head 1. The neck

20 3 is shown as provided with a bayonet-joint
groove .20, for securing it to the tone-arm or

other sound-conveyer. The function of the
yielding block 18 is to prevent rattle of the
sound-box against the arm, but flange-plate

25 19 and even the yielding washer 18 may be
omitted if desired.

The striking features of my novel sound-
box are its lightness and simplicity, the few-
ness of its parts, the ease of manufacturing

30 and assembling the parts, readiness of dis-

assemblage for repairs, etc., and the bril-

liant excellence of the audible reproductions
obtained by its use.

I have described my invention with some
35 particularity of detail, but only for the sake

of clearness, since parts may be used to the
exclusion of other parts, and modifications
may be resorted to in the construction or in

the arrangement of the various parts, with-
40 out departing from the spirit of my inven-

tion, which broadly stated consists in locat-

ing the stylus or needle and the positive axis

of its lever in substantially the same plane
with the diaphragm, and in securely yet de-

tachably mounting the diaphragm yield- 45

ingly within the head of the sound-box.
Having thus described my invention, I

claim

:

A sound-box comprising an integral cup
with a central opening and having around 50

the periphery of the floor of its concavity an
annular groove and near the top of the cup
an annular recess, two lugs projecting out-

wardly from the walls of said cup, two yield-

ing gaskets in said concavity, one of which 55

is located in said groove, a diaphragm inter-

posed between said gaskets, a split ring hav-
ing an outwardly projecting peripheral
flange, which ring rests upon said second
gasket with its flange in said recess to hold 60

said gaskets and said diaphragm in place,

said flange being of less thickness than the

width of said recess to provide a clearance

to permit of the ready removal of said ring,

a reproducing needle lying in the plane of 65

said diaphragm and extending radially

therefrom, a stylus - lever connecting said

diaphragm and said needle, said lever being
provided with a pivot lying in the plane of

the needle and the diaphragm and having 70

bearing in said lugs, substantially as de-

scribed.

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

THOMAS H. MACDONALD.
Witnesses

:

Glendoea Flint,
John S. Griffith.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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Application filed February 2, 1912. Serial No. 675,019.

To oil whom it may concern:
Be it known tliat I, John C. English, a

citizen of the United States, and a resident

of Camden, county of Camden, and State

o of New Jersey, have invented certain new
and useful Improvements in Sound-Box
Diaphragms, of which the following is a

specification, reference being had to the ac-

companying drawing.

10 This invention particularly relates to vi-

bratory diaphragms for sound reproducing

devices such as are cooperatively employed
in connection with sound reproducing mech-

anism of a talking machine.
16 It is believed that diaphragms, which in

themselves are more or less resonant, and
emit individual tones peculiar to their ma-
terial or structure, produce vibrations which
are sympathetic with, and to a considerable

20 extent tend to interfere with tones produced
by vibrations effected by sound waves of

similar frequency, which it is desired to re-

cord, and which tend to cause disturbances

which produce unpleasant and disagreeable

25 sensations upon the ear of the hearer in the

reproduction of a record.

The principal object of this invention is

to provide a diaphragm which tends to ob-

viate the difficulties experienced in dia-

30 phragms having an individual resonance by
forming the diaphragm of substantially non-

resonant material, preferably composed of a

subereous formation.

Other objects of this invention are to pro-

35 vide a diaphragm of such extreme light-

ness and flexibility as to be capable of re-

sponding to, and reproducing the most mi-

nute and delicate sound waves, with all

their overtones, and consequently to produce
40 substantially the full volume of the origi-

nal sounds ; to provide a diaphragm of such

uniformity as to produce substantially per-

fect recitation or reproduction of the origi-

nal sounds; to provide a diaphragm formed
46 of such resilient material as to be capable of

being supported without employing gaskets,

and prevented from rattling by rigidly en-

gaging its peripheral edge between the op-

posed faces of the relatively adjustable
60 members of the sound box; and to provide

a diaphragm which will adhere to the faces

of the sound box members.
Further objects of this invention are to

provide a diaphragm which is formed of a'

66 material readily obtainable; and to provide

a diaphragm which is simple in construc-
tion, efficient in operation and which may
be cheaply produced in any desired quantity.

This invention further includes all of the
various novel features of construction and 60
arrangement hereinafter more definitely

specified.

In the accompanying drawing, Figure 1

is a face view of a diaphragm conveniently
formed in accordance with this invention: 65

Fig. 2 is a central transverse sectional view
of said diaphragm, taken on the line 2—2 in

Fig. 1; Fig. 3 is a view similar to Fig. 2

showing a possible modification of the dia-

phragm shown in Figs. 1 and 2; Fig. 4 is 70

another form of diaphragm constructed in

accordance with this invention, and Fig. 5

is a central transverse sectional view of the
diaphragm shown in Fig. 4 taken on the line
5—5 in said figure. 76

In said figures, the diaphragm shown in

Figs. 1 and 2 comprises a substantially flat

thin disk 10, formed of compressed commi-
nuted subereous material, which is provided
with a central aperture 11 for the convenient 80

attachment of the free end of a stylus bar.

or similar member of any suitable sound re-

producing device.

The form of this invention illustrated in

Fig. 3 comprises a diaphragm 14 formed of 85

comminuted subereous material, coalesced

by compression, and having a substantially

thin peripheral edge 15 and a relatively

thick central portion 16, preferably formed
with a plane surface 17, and a convex sur- 90

face 18, and being provided with the usual

aperture 19 for engagement of a stylus bar

or equivalent member.
Although the form of this invention

shown in Fig. 3 has its opposite surfaces re- 95

spectively plane and convex, it is to be un-

derstood that this invention is intended to

include a diaphragm having opposite con-

vex surfaces to form a thin peripheral edge

and a relatively thick central portion. 100

In the form of this invention shown in

Figs. 4 and 5, the diaphragm comprises a

substantially flat highly flexible annulus 20

preferably formed of comminuted subereous

material, coalesced by compression, and a 105

relatively indexible central web 21, joined

along its peripheral margin 22. with the in-

ner margin 23 of the annulus 20 in any suit-

able manner, preferably by an adhesive.

While (lie central web 21 of the diaphragm 110
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shown in Figs. 4 and 5 comprises a web of

substantially rigid material, such for in-

stance as stiff paper, and preferably in order
to increase its rigidity without substan-

6 tially increasing its weight has a bulged
central portion 25, as best shown in Fig. 5,

it may be otherwise formed to produce sub-

stantially similar results. The central

bulged portion 25 of said diaphragm is pro-

10 vided with the central aperture 26 for the

convenient connection of the vibratory mem-
ber of a suitable sound reproducing device.

The comminuted subereous material may
be held together by any suitable binder, such

15 for instance as nitro-cellulose, which permits
such flexibility of material when compressed
as to permit a diaphragm formed thereof to

respond to the most delicate and minute
sound waves, and such diaphragm has been

20 found to produce most desirable results,

which it is assumed is due to its being-

formed of a material which appears to have
little or no individual resonance within the
range of ordinary audible sounds. Further-

25 more, diaphragms constructed in accordance
with this invention have been found to re-

produce sounds uniformly, that is to say,

in reproducing from the same record differ-

ent diaphragms reproduce said record with
30 the same clearness and volume, and the re-

production has been found to be uniform in

all respects, which is believed to be due to

the fact that such diaphragms formed in ac-

cordance with this invention are of uniform
35 texture and consequently are free from local

stresses.

While it is believed that the best results

have been attained by the use of a dia-
phragm formed of a subereous composition,

4 such as comminuted cork, natural cork may
be employed with substantially good results,

and therefore it is to be understood that this

invention is not to be confined to the specific

subereous material hereinbefore referred to,

but that any subereous material may be em-
ployed, and by the term " subereous " I mean
any similar or equivalent materials to those
above referred to, such for instance as com-
minuted wood or other fibrous material hav-
ing subereous properties, and furthermore,
the comminuted particles may be coalesced

without a binder by compression alone.

It will be observed that sound boxes when
provided with a diaphragm formed in the
manner above described, which may be sup-
ported in a sound box or other suitable de-

vice without the employment of gaskets, may
be assembled at a cost much less than when
provided with diaphragms which require

several parts to be fitted.

It is not desired to limit this invention to

the precise details of construction and ar-

rangement herein set forth, as it is obvious
that various modifications may be made in

form, structure and composition without de-

parting from the essential features of the
invention as defined in the appended claims.

Having thus described my invention, I

claim

:

1. A diaphragm comprising an annulus of
thin, highly flexible subereous material, and
a bulged central portion formed of paper
having its periphery secured to the inner
margin of said annulus.

2. A diaphragm comprising an annulus of

thin highly flexible subereous material, and
a bulged central portion formed of paper
having its periphery secured to the inner
margin of said annulus by an adhesive.

Witnesses

:

Mary E.
John D.

JOHN C. ENGLISH.

English.
Myers.

45

50

55

60

65

70

75

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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1,092,552. Specification of Letters Patent. Patented Apr. 7, 1914.
Application filed July 25, 1913. Serial No. 781,055.

To all whom it may concern:
Be it known that I, William W. Zackey,

a citizen of the United States, residing in

the city and county of Philadelphia, State of

5 Pennsylvania, have invented a new and use-

ful Sound-Box, of which the following is a

specification.

This invention relates to sound boxes for

sound recording and reproducing machines,

10 and has for an object to provide a diaphragm
and mounting therefor, whereby not only is

the sound reproduced in a desirable volume,
but it is also perfect in quality and tone be-

ing free from metallic, grinding or scratch-

15 ing sounds.

It has for a further object to provide a

sound box in which a portion of the dia-

phragm substantially floats within the box,

and operates in conjunction with a flexible

20 member formed of a suitable fabric whereby
a sensitive and delicate means of transmit-

ting sound waves is provided.

It has for a further object to provide a

novel mounting for the stylus bar which op-

26 erates in conjunction with the novel dia-

phragm construction to produce a balanced
condition which materially increases the ef-

fective action of the diaphragm in the repro-

duction of sounds.

30 It further consists of other novel features

of construction, all as will be hereinafter

fully set forth.

For the purpose of illustrating my inven-

tion, I have shown in the accompanying
35 drawings one form thereof which is at pres-

ent preferred by me, although it is to be un-
derstood that the various instrumentalities

of which my invention consists can be vari-

ously arranged and organized and that my
40 invention is not limited to the precise ar-

rangement and organization of these instru-

mentalities as herein shown and described.

Figure 1 represents a perspective of a

sound box embodying my invention. Fig. 2

45 represents a section on line x—x of Fig. 1.

Fig. 3 represents a plan of a portion of the

sound box showing details of the stylus bar
mounting. Fig. 4 represents a side eleva-

tion of the part shown in Fig. 3. Fig. 5

50 represents a perspective of one of the dia-

phragm springs. Fig. 6 represents a per-
spective of one of the stylus bar supporting
ears.

Similar numerals of reference indicate
corresponding parts in the figures. 55
Referring to the drawings : The sound box

embodying the principles of my novel in-
vention consists, in the present instance, of a
body member 1, having an annular circum-
ferential flange 2 thereon forming a eom- 60
partment 3 from which the sound waves are
discharged through the opening 4, prefer-
ably disposed at substantially the center of
the body 1. The compartment 3 is adapted
to receive a disk 5 of mica or like material 65
which serves with other adjuncts the pur-
pose of a diaphragm for the otherwise open
end of the body 1, and it will be noted that
the said disk is located within and encircled
by the flange 2. 70

6 designates aj^ibric preferably of silk or
nlfttejial of like textuje, which is stretched
across the flange 2 and completely closes the
compartment 3. This fabric 6, in the pres-
ent instance, is stretched with drum -like
tightness as shown in Fig. 2, while the disk
5 is held in close contact with the said fabric
by means of the fastening device 7, which is

preferably a screw threaded into the outer
bent end of the stylus bar 8. Thus the fab- so
ric member 6 and the disk 5 form together a
flexible sensitive diaphragm capable of
transmitting and reproducing sound waves.

9 designates a split ring adapted to en-
circle the flange 2, and securely clamp the 85
edges of the fabric 6 against the outer walls
of the flange 2. The ring 9 is provided with
ears 10, and a suitable clamping bolt 11, in
order to draw the ring 9 into close contact
and maintain the parts in their adjusted po- 90
sitions.

The stylus bar 8 is fixedly secured to a
spindle 12, by means of a set screw 13, and is

of course suitably adjusted to normally
maintain the disk 5 and the fabric C in neu- 95

tral position. The spindle 12, as here shown,
is pivotally mounted at each end in an out-
wardly projecting ear 14, suitably fixed to

the ring 9 and terminating in an apertured
lug L5, adapted to receive a boll 1(> or like 100

75
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fastening device. It will be noted that the

ears 11 are disposed in opposite relation to

each other, so that one of the lugs 15 is adja-

cent one side of the ring 9, while the other

5 lug is adjacent the opposite side.

17 designates a pair of springs prefer-

ably formed of spring wire and each having
an eye 18 arranged in offset relation to the

body portion of the spring for a purpose
10 which will now be described. The springs

17 are respectively carried by the fastening

devices 16. and the end 19 of each passes

through an opening 20 in the spindle 12, so

that the actiou is to return the stylus bar
15 8 to its normal or neutral position, after a

movement of the diaphragm members. At-
tention is directed to the fact that one of the

springs 17 has its offset portion turned in

one direction, while the other spring has the

20 offset portion turned in the opposite direc-

tion, and the tension of the springs may of

course be regulated by the nuts 21 of the fas-

tening bolts 16. Thus movement of the dia-

phragm members in one direction is coun-
25 teracted by the action of one of the springs,

and movement thereof in the opposite di-

rection is counteracted by the other spring,

the tendency thereby being to balance the

action of the diaphragm and make it pos-

30 sible to transmit a succession of sound vibra-

tions each of which is clear, complete, and a

faithful reproduction of a particular sound
wave.

22 designates an opening in the stylus bar
35 to receive the reproducing needle, and 23

designates the thumb screw for maintaining
the needle in proper position. It will also

be noted that a second needle opening 21
controlled by the same thumb screw is pro-

40 vided for a second needle, which is located

in a different relation to the fulcrum of the

stylus bar, and may be used in connection
with records provided with the hill and dale
grooves, while the needle used in connection

45 with the opening 22, is for use in connection
with the laterally undulating groove. In
either case the sound wave is accurately

transmitted to the diaphragm, and is repro-

duced distinctly.

50 It will be noted that the disk 5 is in close

contact at all points with the stretched fab-

ric 6, and is maintained entirely out of con-

tact with the metal of the box, thereby being
free to vitiate throughout its entire surface

55 and providing a reproducing means which is

extremely delicate and sensitive, one which
eliminates entirely any metallic sounds or

scratching noises usually accompanying the

reproduction of sound where the diaphragm
60 is fixed at its edges by portions of the sound

box itself.

It will now be apparent that I have de-

vised a complete unitary structure, simple in

construction, effective in operation and of
such a sensitive nature as to reproduce a 65

sound the tone quality of which cannot be
distinguished from the original sound.
Having thus described my invention, what

I claim as new and desire to secure by Let-
ters Patent, is :

—

70

1. In a sound recording and reproducing
machine, a sound box, a diaphragm oper-
atively mounted therein, an arbor suitably

mounted in a bearing in constant relation

with respect to said sound box and adapted 75

for rotary movement, a stylus bar fixedly

carried by said arbor, and connected with
said diaphragm, and independent springs
suitably mounted and each acting torsion-

ally and axially upon the said arbor, on por- 80

tions thereof on the opposite sides of said
bearing, in opposed relation, and tending to

rotate said arbor in opposite directions.

2. In a sound recording and reproducing
machine, a sound box, a diaphragm oper- 85

atively mounted therein, an arbor suitably
mounted in a bearing in constant relation
with respect to said sound box and adapted
for rotary movement, a stylus bar fixedly
carried by said arbor and connected with 90

said diaphragm, independent springs suit-

abl}7 mounted and each acting torsionally
and axially upon the said arbor on the oppo-
site sides of the bearing thereof in opposed
relation and tending to rotate said arbor in 95

opposite directions, and means for inde-
pendent adjustment of said springs for bal-

ancing the tension thereof on said arbor.
3. In a device of the character stated, a

body member having a centrally disposed 100
opening therein, a diaphragm operatively
connected to said body member, a stylus bar
connected to said diaphragm, a spindle se-

cured to said stjdus bar and having an open-
ing adjacent each end, a bearing for said 105

spindle, a spring seated in each opening, an
eyelet on one end of each spring, off-set

therefrom and oppositely disposed with re-

spect to each other, and adjusting means op-
positely situated and passing through said 110
eyelets for varying the tension of said
springs.

4. In a sound recording and reproducing
machine, a sound box, a diaphragm opera-
tively mounted therein, an arbor, a support 115
in which said arbor is mounted and adapted
for rotary movement, a stylus bar fixedly

carried by said arbor and connected with
said diaphragm, and means, acting torsion-

ally directly upon said arbor in opposed re- 120
lation and tending to rotate said arbor in
opposite directions to adjust the axial posi-

tion thereof and acting to maintain the same
frictional engagement of said arbor with
said support at all times. 125

5. In a sound recording and reproducing
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machine, a sound box, a diaphragm oper-

atively mounted therein, an arbor suitably

supported and fixedly carrying a stylus bar
connected with said diaphragm, and means
acting torsionally and axially upon said ar-

bor in opposed relation and tending to rotate

said arbor in opposite directions to adjust

the axial position thereof, and acting to

maintain the same frictional engagement of
said arbor with its support at all times.

WILLIAM W. ZACKEY.
Witnesses

:

C. D. McVay,
H. M. Lafferty.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern

:

Be it known that I. Newman H. Holland,
a subject of the King of Great Britain, and
a resident of Llewellyn Park, West Orange,

5 in the county of Essex and State of New Jer-

sey, have invented certain new and useful

Improvements in Phonographs, of which the

following is a specification.

My invention relates to phonographs and
10 more particularly to new and improved

means whereby the record of a phonograph
may be readily disengaged from its support
without damage to the record surface.

As ordinary phonograph records change
15 in diameter to a considerable extent under

different temperature conditions, expanding
under heat and contracting under cold, and
as the supports upon which the records are

mounted change but little in diameter under
20 the same conditions and are so constructed

that when the records are slipped thereon, a

tight engagement will be maintained be-

tween the same and the records, it frequently

happens that the latter become so tightly

25 locked to their supports that it is practically

impossible to remove them by hand without
damage to them.

It is the principal object of my invention

to overcome this difficulty by providing im-
30 proved means for automatically loosening

the record from its support so as to permit
it to be readily removed by hand. In con-

formity with this object, 1 preferably pro-

A
Tide a movable record support and means

35 mounted in proximity thereto for shifting

the record relatively to the said support
when the mandrel is moved from its normal
position.

Other objects of my invention consist in

40 the construction of parts and combinations
of elements as will be more particularly

pointed out in the claims.

In order that my invention may be more
fully understood, attention is hereby direct-

45 ed to the accompanying drawing forming a

part of this specification, and in which :

Figure 1 represents a vertical longitudinal

section through the center of the mandrel of

a phonograph embodying my invention;
50 Fig. 2 represents a similar view of a modifi-

cation; and Fig. 3 represents a plan view of

the left hand end of the mandrel.
In all of the views, corresponding parts

are designated by the same reference
numerals. 55

Eeferring to Fig. 1, 1 represents a bed
plate provided with a standard 2 in which
the shaft or bearing 3 of the mandrel or

record support 4 is fixedly secured by a set

screw or other securing means 5. The man- 60

drel 4 is mounted to rotate and to slide axi-

ally on the shaft or bearing 3 and is pro-
vided at its ends with members 6 and 7,

which are in turn provided with bushings
8 and 9 respectively engaging the periphery 65

of the shaft 3. The free end of the latter

is preferably offset or enlarged as shown
at 3', and the bushing 9 is made to ex-

tend to the left of the member 7 a short
distance so as to permit a considerable rela- 70

tive axial movement between the man-
drel and its bearing without disengag-
ing the bushing 9 from the shaft 3.

V is an air passage adapted to permit
the passage of air into and out of the 75

cylinder formed by the member 7 and the
bushing 9 during the reciprocation there-

in of the offset end 3' of the shaft. Eo-
tatably mounted on the shaft 3 but held
from axial movement thereon by a set 80

screw 10 cooperating Avith a circumferen-
tial groove 11 in the said shaft is a friction

disk 12 driven from any suitable motor (not
shown) by a friction member 13. The disk
12 is provided with a bushing 14 engaging 85

the periphery of the shaft 3. As shown in

the drawing, this bushing is held against
movement relatively to the member 12 by
the set screw 10, but obviously it could be
secured to the said member by friction or in 90

any other suitable way. The rotation of the

disk 12 is transmitted to the mandrel 4 by a

member 15 secured to the bushing 14, the

said member being provided with an annu-
lar flange 16 having one or more longitudi- 95

rial slots 17 therein. Pins or projections 18

preferably secured to the member 6 cooper-

ate with said slots and are adapted to slide

therein when the mandrel Is shifted along

the shaft or bearing 3. The pins 17 and 100

slots 18 thus serve as means for transmit-

ting the rotation of the driving means to

the mandrel and at the same time as a guide

for the mandrel during the axial moveraenl

thereof. The outer edge L9 of the flange L6 L06

extends over and in close proximity to (lie
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record bearing surface of the mandrel; so

that as the mandrel is moved to the left, the

left hand edge of the record is engaged by
the said flange and is disengaged from the

5 mandrel. A compression spring 20. prefer-

ably a coil spring surrounding the shaft 3,

bears against the opposing faces of the

members G and 15. so as to cause the mandrel
to automatically return to its normal posi-

10 tion after it has been displaced therefrom.

This spring is preferably designed to be
under a slight compression when the pins 18

are in engagement Avith the right hand end
of the slots 17 and are thus held in place by

15 and rotate with the members 6 and 15. The
numeral 21 represents a gear secured to the

driving means and adapted to be connected
with suitable means (not shown) for feed-

ing the reproducer (not shown) along the

20 record.

In operating my improved device, the

mandrel is given a quick thrust to the left,

whereby the record is disengaged from and
shifted longitudinally of the mandrel by

25 the abutment or flange 16. so that it may
then be readily removed by hand, the spring

20 returning the mandrel to its normal po-

sition. TTith the modification shovrn in Fig.

1, the movement of the mandrel to the left

30 is produced by direct application of force

to the right hand end of the mandrel, pref-

erabty by hand.
Fig. 2 shows my improved device pro-

vided with means to impart an axial thrust

35 to the mandrel. This means comprises a

hollow tubular member 22 mounted on the

outer end of the shaft 3, which latter extends
through the member 7 and preferably

slightly beyond the same. The member 22
40 is provided with an inclined slot 23 in which

is slidably engaged the pin or projection 21

secured to the shaft 3; and the left hand
edge of the said member 22 engages the

opposing end of the mandrel, so that as the
45 said member is rotated by the knurled head

25, it is shifted lono-iudinallv of the shaft or

bearing 3 and carries the mandrel with it.

While I have shown certain preferred em-
bodiments of my invention, I do not wish

50 to be limited to those disclosed; as my in-

vention may evidently be carried out in nu-

merous other ways. Any desired member
adapted to loosen the record from its sup-

port upon the displacement of the latter may
55 be substituted for the abutments shown;

and. in short, my invention is limited only

as defined by the terms of the appended
claims.

Having now described my invention, Avhat
60 I claim as neAv and desire to secure by Let-

ters Patent of the United States, is as fol-

lows :

—

1. In a phonograph, a shaft, means sup-

porting the same, a record support mounted
65 on said shaft and movable axially thereof,

and means mounted on said shaft in prox-
imity to said record support and adapted
to shift a record mounted on said support
relatively to the latter Avhen said support is

moved axially of said shaft, substantially as

described.

2. In a phonograph, a rotatable record
support, a bearing therefor, and means for
rotating said record support, said support
being movable with respect to said means
and said means being adapted to shift the
record relatively to the said support when
the latter and said means are moved rela-

tively to each other, stibstantially as de-

scribed. .

3. In a phonograph, the combination of a
rotatable record support, a bearing therefor,
a member rotatable with said record sup-
port, said record support being movable
relatively to said member, and said member
being provided with an abutment adapted to
shift the record relatively to the record sup-
port Avhen the latter is moA~ed in a given di-

rection relatively to said member, and means
for returning said record support to its nor-
mal position relatively to said member, sub-
stantially as described.

i. In a phonograph, the combination of a
rotatable record support, a bearing therefor,

a member rotatable with said record sup-
port, said support being axially movable
relativeh' to said member, and said mem-
ber being proA-ided with an abutment adapt-
ed to shift the record relatively to the record
support when the latter is moved in a given
direction relatively to said member, and
means for returning said record support to
its normal position relatively to said mem-
ber, substantially as described.

5. In a phonograph, the combination of a
rotatable record support, a bearing therefor,

a driving member for said record support,
said driving member and record support be-
ing movable relatively to each other, and
said driving member being provided with an
abutment adapted to shift the record rela-

tively to the record support when the latter

and said driving member are moATed toward
each other, and yielding means for return-
ing said driving member and said record
support to their normal relative positions,

substantially as described.

6. In a phonograph, the combination of a
record support, a shaft extending axially

thereof, means coacting with said shaft and
support to move the same relatively to each
other, and means for shifting a record
mounted on said support relatively to the
latter when said shaft and support are
moved relatively to each other, substantially

as described.

7. In a phonograph, the combination of a
record support, a bearing therefor, an abut-

ment mounted in proximity to the record
supporting surface of said record support,

70
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and means for moving said support and
abutment relatnrely to each other to shift the

record relatively to the record support, said

means comprising a rotatable member en-

5 gaging said support and having an inclined

pin and slot connection with said bearing,

substantially as described.

S. In a phonograph, the combination of a

rotatable record support, a shaft along

10 which said support is axially movable, and
means mounted on said shaft in proximity
to said support adapted to shift the record
relatively to said support when the latter is

moved axialty, substantially as described.

15 9. In a phonograph, the combination of a

rotatable record support, a bearing therefor,

and a member rotatable with said record
support, said record support being movable
relatively to said member, and said member

20 being provided with an abutment adapted to

shift the record relatively to the record sup-
port when the latter is moved in a given di-

rection relatively to said member, substan-

tially as described.

25 10. In a phonograph, the combination of a
movable record support, means for support-
ing the same, means mounted in proximity
to the record support and adapted to shift

the record relatively to said support when
30 the latter is moved from its normal position,

and means for automatically moving said

support back to its normal position directly

upon the cessation of the force moving the

same from said position, substantially as de-

35 scribed.

11. In a phonograph, the combination of a

rotatable axially movable record support,

means for supporting the same, means
mounted in proximity to the record support

4 and adapted to shift the record relatively to

said support when the latter is moved axially

from its normal position, and means for au-

tomatically moving said support back to its

normal position directly upon the cessation

4 5 of the force moving the same from said posi-

tion, substantially as described.

12. In a phonograph, the combination of

a rotatable axially movable record support,
means for supporting the same, means

50 mounted in proximity to the record support
and adapted to shift the record relatively to

said support when the latter is moved axially

from its normal position, and resilient means
for automatically moving said support back
to its normal position directly upon the ces- 55

sation of the force moving the same from
said position, substantially as described.

13. In a phonograph, the combination of

a rotatable record support, a bearing there-

for, and a driving member for said record 60

support, said driving member and record
support being movable relatively to each
other, and said driving member being pro-
vided with an abutment adapted to shift a

record mounted on said support relatively to 65

the latter when said support and said driv-

ing member are moved in a given direction

relatively to each other, substantially as de-

scribed.

14. In a phonograph, the combination of 70

a record support, a shaft extending longitu-

dinally thereof, means coacting with said

shaft and support to move said support
relatively to said shaft, and means for shift-

ing a record mounted on said support rela- 75

tively to the latter when said support is

moved in a given direction relatively to said

shaft, substantial^ as described.

15. In a phonograph, the combination of

a shaft, a record support mounted thereon, 80

means coacting with said shaft and support
to move the same relatively to each other,

and means for shifting a record mounted on
said support relatively to the latter when
said shaft and support are moved relatively 85

to each other, substantially as described.

16. The combination of a record support,

a shaft extending longitudinally thereof,

means coacting with said shaft and support
and rotatable to move the same relatively to 90

each other, and means for shifting a record
mounted on said support relatively to the
latter when said shaft and support are

moved relatively to each other, substantially

as described. 95

This specification signed and witnessed
this 9th day of March 1911.

NEWMAN H. HOLLAND.
Witnesses

:

Frederick Bachmann,
Anna E. Klehm.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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1,093,611. Specification of Letters Patent. Patented Apr. 21, 1914.
Application filed September 1, 1910. Serial No. 580.109.

To all whom it may concern:
Be it known that I, Eugene A. Fried-

lander, a citizen of the United States, and a

resident of CleATeland, county of Cuyahoga,
6 and State of Ohio, have invented a new and

useful Improvement in Talking -Machines,
of which the following is a specification, the

principle of the invention being herein ex-

plained and the best mode in which I have
10 contemplated applying that principle, so as

to distinguish it from other inventions.

The present invention relates in general

to talking machines, and is intended particu-

larly to provide protection for the delicate

15 mechanism employed in such machines.
The general object of the invention, there-

fore, is to provide a protectee inclosure for

talking machines which will still allow the

swinging movement of the tone-arm, and
20 which will also allow easy access to the re-

producing mechanism.
Other advantages of the invention will ap-

pear from the detailed description which
follows.

25 To the accomplishment of these and re-

lated ends, said invention, then, consists of
the means hereinafter fully described and
particularly pointed out in the claims.

The annexed drawing and the following
30 description set forth in detail certain mech-

anism embodying the invention, such dis-

closed means constituting, however, but one
of various mechanical forms in which the

principle of the invention may be used.

35 In said annexed drawings :—Figure 1 is a

side elevation of a machine embodying my
invention, certain parts being diagrammati-
cally shown ; Fig. 2 is a top plan, certain

parts being diagrammatically shown in al-

40 ternative positions ; Fig. 3 is a front eleva-

tion, and Fig. 4 is a section on the line A A
of Fig. 2.

In the drawing I have diagrammatically
shown the inclosure 1, which incloses the

45 motor for rotating the record disk 2. I have
furthermore shown the record disk 2, the

sound reproducer 3, (lie sound conveying
means 4, and (he horn 5, diagrammatically,
as these do not enter into the present inven-

60 tiou but are of any usual type. Hereafter I

shall refer to the record 2 and I be repro-

ducer 3 as I lie sound reproducing mecha-
nism, the sound conveyer or tone-arm I being
supported so as to permit its forward end to

55 swing over said record, while its rear end

remains connected with the horn or ampli-
fier 5.

The invention proper, comprises an inclos-
ing box or cabinet Avhich is adapted to rest
upon the box 1 that forms the inclosure for 60
the talking machine proper. This box in-

cludes a relatively fixed part 7 having a
skeleton base G that is adapted to removably
rest upon the top edge of the box 1 inclosing
the talking machine. Such box-part 7 is 65
open in front, and to its respective lateral
edges, are pivoted two similar parts 8 and 9,

these parts being secured to the fixed part 7
by vertical hinges 10 and 11, respectively.
The parts 8 and 9 may be provided with 70
suitable knobs or handles, and with spring
catches, such as 12, for retaining them in
closed position, in which position, they, to-

gether with the fixed part 7, completely in-

close the top of box 1 with the record 2 and 75
the forward portion of the sound conveyer 4.

The rear wall of the box is provided with
an elongated opening 13, through which the
tone arm extends. To the rear wall of the
box is secured a second box which is consti- SO
tutedof two separate parts 14 and 15 which
are hinged respectively to the rear wall on
vertical hinges 16 and 17. These parts are
provided with imperforate bottoms but their
top walls are formed with complementary 85

semi-circular openings 18 and 19, while their
rear walls are formed with substantially
quarter-cylindrical recesses 20 and 21. The
usual bracket 22 is secured to the inclosure 1,

and has a vertical post 25 which fits within 90

the recess 20—21, and is further provided
with an arm 23 which forms a bearing for

the tone-arm and amplifier. The tone-arm
is also provided below this bearing with a

pivotal post 24, that is supported on said 95

bracket 22.

In use, the double box is placed firmly
upon the inclosure 1 for the motor. The
tone-arm extends rearwardly through I lie

apertured rear wall of one box. upwardly 10'J

through the bearing provided by the

bracket, the amplifier thence projecting

through the opening provided by the two
complementary parts of the second box.

The complementary pivoted parts of the 105

larger box may be swung open to each side

so thai the sound reproducing mechanism is

completely accessible. After a record lias

been secured in place and the stylus prop
cilv positioned, (lie box is closed, and con- 110
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sequently the delicate parts of the repro-
ducing mechanism are amply protected, and
at the same time the harsh mechanical sound
of the mechanism is deadened or destroyed.

5 The amplifier has its usual support from,
and bearing in, the bracket. This part of

the mechanism is protected by the comple-
mentary pivoted parts which form what
may be termed the rear box. It will be

10 noted that "this rear box prevents an}7 dirt

from getting into the front box through the

opening necessary for the movement of the

amplifier. At the same time, however, the

two parts of the rear box may be swung
15 Avide open to each side so that the parts are

completely exposed if desired. Bat the use

of my invention, then, all the delicate

mechanism which forms a talking machine
may be completely protected from dirt and

20 dust and at the same time the protective in-

closure destroys to a large extent, the me-
chanical sounds which are so undesirable in

machines of this class.

Other modes of applying the principle of

25 ray invention may be employed instead of

the one explained, change being made as

regards the mechanism herein disclosed,

provided the means stated by any of the fol-

lowing claims or the equivalent of such
30 stated means be employed.

I therefore particularly point out and dis-

tinctly claim as my invention :

—

1. A cabinet for a talking machine of the

kind having an amplifier and a swinging
35 sound conveyer supported on a bracket pro-

jecting rearwardly from the box inclosing

said machine, said cabinet comprising a

relatively fixed part open in front and hav-
ing a skeleton base adapted to removably

40 rest upon the top edge of said box said fixed

part also having a hole in its rear wall for

said sound conveyer ; two similar parts ver-

tically pivoted to the respective lateral

edges cf said relative^ fixed part, said parts
being adapted to completely inclose the top 45

of said box; and a second box secured to

said rear wall, said second box including
two parts pivoted to said wall on vertical

axes and formed with complementary, sub-
stantially semi-circular openings in their 50

top Avails, so as to be adapted to inclose the
rear portion of said sound conveyer without
interfering with its movement.

2. A cabinet for a talking machine of the
kind having an amplifier and a swinging 55
sound conveyer supported on a bracket pro-

jecting rearwardly from the box inclosing

said machine, said cabinet comprising a rela-

tively fixed part open in front and having
a skeleton base adapted to removably rest 60

upon the top edge of said box said fixed part
also having a hole in its rear wall for said

sound conveyer ; two similar parts vertically

pivoted to the respective lateral edges of

said relatively fixed part, said parts being 65

adapted to completely inclose the top of said

bcx: and a second box secured to said rear

Avail, said second box including tAvo parts

pivoted to said wall on A'ertical axes and
formed with complementary, substantially 70

quarter-cylindrical recesses in the outer

sides of their rear walls, so as to be adapted
to inclose the rear portion of said sound con-

veyer without interfering Avith its move-
ment. 75

Signed bv me this 27th day of August,
1910.

EUGENE A. FEIEDLANDER.
Attested by

—

Robert M. See,

Jjsro. T. Oberlin.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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THOMAS H. MACDONALD, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO AMERICAN

GRAPHOPHONE COMPANY, OE BRIDGEPORT, CONNECTICUT, A CORPORATION OF
WEST VIRGINIA.

SOUND-BOX AND MOUNTING THEREFOR.

1,093,710. Specification of Letters Patent. Patented Apr. 21, 1914.
Application filed July 1, 1909. Serial No. 505,459.

To all -whom it may concern :

Be it known that I, Thomas H. Macdon-
ai.d, a citizen of the United States of

America, and a resident of Bridgeport,

5 Fairfield county, Connecticut, have invented

a new and useful Improvement in Sound-
Boxes and Mountings Therefor, which im-

provement is fully set forth in the following

specification.

10 This invention relates to talking-ma-

chines, particularly the type for carrying a

disk record with lateral undulations.

The invention comprises an improved con-

struction of sound-box and an improved
15 manner of mounting it, preferably upon the

well-known horizontally-swinging hollow
arm that connects with the flaring horn.

The invention consists further in certain

details that will be pointed out and claimed.

20 The invention will be best understood by
reference to the annexed drawings that form
a part of the specification.

In the drawings, Figure 1 is a side ele-

vation of the sound-box and arm attached

25 to a machine. Fig. 2 is a top view of the

sound-box and the arm on which it is mount-
ed. Figs. 3 and 4 are details on a larger

scale showing respectively the adjacent faces

of the sound-box and of the end of the arm.

30 Fig. 5 is a transverse section, through the

line V—V of Fig. 2. Fig. G is a detail show-
ing the manner of securing the stylus-bar to

the sound-box.
In the drawings, 1 represents the cabinet

35 of an ordinary disk talking-machine, hav-

ing the standard 2 that carries the horn 3,

and likewise the hollow arm or tone arm
4, which is preferably mounted to swing
in only a horizontal plane. The sound-box

40 is mounted detach ably upon the free end of

this arm, and has axial play thereon. This
free end of (he arm 4 is provided with an
elbow lying in the same horizontal plane,

and presents at 5 a face parallel to the

45 diaphragm of the sound-box. The sound-
box 6 is mounted upon this portion 5 by a

bayonet joint, and is capable of axial move-
ment thereon to permit ready substitution

of fresh reproducing-needles.

50 The preferred form of sound-box 6 is

composed of a single part having in front

the circular flange forming a cavity and hav-

ing the overhanging lip 7, and an annular

groove around the bottom of the cavity;
having likewise the usual perforated ears 8 55
for supporting the stylus-bar; and likewise
the tubular extension 9 at its rear. In this
tubular extension is provided the female
member of the bayonet joint, consisting of
the comparatively shallow straight entrance 60
portion 10, the deeper annular portion 11,
and at the end of the latter the seat 12
(which is still deeper). A small rubber
tube 13 is seated as a gasket in the annular
groove in the cavity; the diaphragm 14 is 65
inserted within the cavity and rests upon
this gasket 13; and a similar rubber-tubing
15 is introduced beneath the lip 7, the two
gaskets securing the diaphragm in place
as shown. The stylus-bar 16 has fast there- 70
to the usual transverse spring-wings that
are secured to the ears 8.

The diaphragm 14 is preferably a disk of
aluminum or other metal; its central por-
tion is composed of a plurality of concentric 75
circular corrugations 17, from which extend
a plurality of radial corrugations 18, which
gradually diminish to the outer margin of
the disk (where it is engaged by the
gaskets). 80
The bore in the hollow arm 4 is, at -

r
>,

adapted to receive snugly the tube 9 at the
back of the sound-box. Projecting into

this bore is a stud 19, which constitutes the
male member of the bayonet-joint. By 85
making this stud a spring-pressed plunger.
and providing it with a tapered tip, it will

be forced into and out of the deep seat 12,

to lock the sound-box in operative position
(Fig. 1), and will prevent accidental re- 90

moval of the entire sound-box when the

stud is opposite the shallow straight por-

tion 10. Preferably this stud 19 is located

in a chamber passing radially through the
wall of face 5; and it is provided with a 95

reduced portion 20 in which fits the slotted

end of a spring 21 to force the stud inward.

The face T> of the tube is cut away to receive

the spring 21.

The annular purl inn 11 of the bayonet 100

joint on the sound-box 6 preferably extends

nearly three-quarters of the way around the

tube 9. The bayonet joint is so arranged

that when the plunger L9 is engaged in seat

12 the stylus will be in the operative posi- 105

(ion shown in Fig. I; and when it is de-
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sired to remove the needle and substitute a

fresh one, the sound-box 6 can be turned
axially so as to bring the needle uppermost,
as indicated by dotted lines 22 in Fig. 1.

5 Preferably the spring-wings 23 of the sty-

lus-bar are secured to the sound-box under
tension. Between each wing 23 and the ad-

jacent shoulder 8 is interposed a collar 24
having, its outer end cupped out. Each

10 screw that secures the wing to the shoulder
is provided beneath its head with a conical

surface; so that wings 23 are forced down
as shown in Fig. 6.

I have described my invention with some
15 particularity but only for the sake of clear-

ness, since changes may be made in the con-

struction and arrangement of the parts, and
parts of the invention may be used to the

exclusion of other parts, without departing
20 from the spirit of my invention.

Having thus described my invention, I
claim

:

In a sound-box for talking-machines, the
combination of the casing containing the
diaphragm, the stylus-bar therefor connect-

ed to said diaphragm and carrying a trans-

verse spring-plate perforated at each end, a

sleeve cupped at its outer end and located

between each end of said spring-plate and
said casing, and a screw passing through
each perforation and sleeve into said casing
and having beneath its head a conical sur-

face.

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.
THOMAS H. MACDONALD.

"Witnesses

:

A. B. Keough,
L. B. Nicholson.

35

Copies of this patent may be obtained for five cents each, by addressing' the " Commissioner of Patents,

Washington, B. C."
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UNITED STATES PATENT OFFICE.
JOHN" J. SCULLY, OE BRIDGEPORT, CONNECTICUT, ASSIGNOR TO AMERICAN GRAPHO-

PHONE COMPANY, OF BRIDGEPORT, CONNECTICUT, A CORPORATION OF WEST
VIRGINIA.

COMBINED RECORDER AND REPRODUCER.

1,093,732. Specification of Letters Patent. Patented Apr. 21, 1911.

Application filed October 28, 1912. Serial No. 728,113.

To all whom, it may concern :

Be it known that I, John J. Scully, a

citizen of the United States of America, and
a resident of Bridgeport, Fairfield county,

5 Connecticut, have invented a new and useful

Improvement in Combined Recorders and
Reproducers, which invention is fully set

forth in the following specification.

This invention relates to graphophones or

10 talking-machines whose " speaker " or " dia-

phragm-head," sometimes referred to as the
"• recorder-reproducer," is provided with two
styli upon the one diaphragm, and is adapt-

ed to be shifted longitudinally for use inter-

15 changeably as a recorder or as a reproducer.

More particularly, the present invention

may be regarded as an improvement upon
the structure set forth in the prior Mac-
donald Patent No. 1,003,625, granted Sep-

20 tember 19, 1911. In instruments of this

character it is desirable that the recorder-

reproducer be comparatively light when re-

cording, but comparatively heavy when re-

producing; and in said Patent No. 1,003,625,
25 this is accomplished by means of a verti-

cally-movable weight pivoted upon the neck
of the diaphragm-head in such manner that

it will bear its full weight upon the upper
face of said head during the operation of

30 reproducing, but will be held out of contact

therewith during recording. It is also de-

sirable that the recorder-reproducer be
capable of lateral as well as vertical play
when reproducing, but be locked absolutely

35 against lateral play during recording; and
in said patent this is accomplished by means
of the engagement of the forward portion

or nose of said weight within a fixed sup-

port. However, in the practical operation
4 of the device of said prior Macdonald pat-

ent, it has been found that during the opera-

tion of recording, the suspended weight is

so connected to the stem or neck of the re-

corder-reproducer as to exert upon the latter
45 a drag, which, although slight, is sometimes

appreciable in preventing perfect accuracy
of operation; and it has also been found
that, owing perhaps to lack of utmost pre-

cision in wholesale manufacturing opera-
50 tions, the unintended looseness of the parts

sometimes permits a slight lateral play of

the diaphragm-head during recording.

According to the present invention, the

vertically-swinging weight, though mounted
56 upon the diaphragm-head or recorder-re-

producer, is pivoted thereon concentrically
of the horizontal pivot or axis of the latter,

so that the weight and the recorder-repro-
ducer, in swinging vertically, swing in-

dependently of each other and without inter- 60
ference from each other.

One feature of the invention, then, consists
of the novel arrangement and mounting of
the weight.
Another feature of the invention consists 65

of improved means for securing the re-

corder-reproducer against lateral play when
recording. And the invention consists
further in the various features of construc-
tion and arrangement hereinafter pointed 70
out and claimed.
The invention will be best understood by

reference to the annexed drawings, in
which—

•

Figure 1 is an end view, partly in trans- 75

verse section, of a dictation graphophone
equipped with a preferred embodiment of
the present invention; Fig. 2 is a longitudi-
nal section through the novel mounting of
the speaker and of the weight; and Fig. 3 80

is a similar view on an enlarged scale.

In these drawings the cylindrical record-
tablet or blank-tablet 1, the carriage-sleeve
2 (which surrounds the feed-screw, not
shown) and the cam-ring having the handle 85

3 and the two cut-away portions 4 and 5
with the intermediate cam-nose 6. are all as

set forth in said Patent No. 1,003,625. So
also are the " carriage-case," having the
vertical slot or seat 7 at its lower forward 90

portion (beneath the feed-screw), with the
tubular portion 8 and its reduced nipple 9

secured to the main casing by screw 10 ; also

the telescoping-sleeve 11, connected to nose
6 by link 12, and the collar 13 pivoted in 95

saicl sleeve by pin 14; also the recorder-re-

producer 15, with its tubular neck 16 (whose
spherical rear end is to be mounted on a

horizontal axis within said collar), and its

recording-stylus 17 and reproducer-stylus 18 100

carried by the diaphragm (not shown). All

the foregoing are constructed and operated

as set forth in said prior patent.

On the upper face of the tubular member
8 (preferably in a longitudinal groove) is 105

secured the flai spring '_'(), thai carries the

plunger 21 which protrudes through a lon-

gitudinal slot in the telescoping-sleeve 11,

and is provided with a conical nose adapted
to enter the alined slot or groove 22 in the HO
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collar 13, so as to exert pressure upon the

walls of the collar when the latter is shifted

forward (into the recording-position).

This insures that, during recording, the col-

5 lar 13 and thereby the diaphragm-head are

locked against any lateral play.

23 represents the weight, a block of lead

or the like, which may be provided on its

lower side with the boss or cushion 21 of
10 soft rubber or the like adapted to rest upon

the upper face of the diaphragm-head. To
the weight is secured the spring-metal strip

which provides the two arms 25—25 and the

forwardly-projecting sloping nose 20, adapt-
15 ed (when protruded into recording-position)

to slide into and rest upon the seat 7 of the

main casing. The rear ends of said arms
25 are apertured to fit over and turn freely

upon the two alined bosses 27, upon oppo-
20 site sides of the spherical enlargement at the

rear end of the neck 16 of the recorder-re-

producer. Preferably said bosses are after-

ward " upset " to secure said arms in place.

Xext. the collar 13 having been secured in

25 the sleeve 11 by the pin 11. the recorder-re-

producer and the weight (pivoted together

as just described) are inserted into the col-

lar; and set-screws 28 (with their jam-nuts)
are inserted through the cutaway portions

30 29 in the sleeve and through screw-threaded
openings in the collar, so that their cone-

points will enter the cone-seats in the bosses

27 (see Fig. 3). These cone-bearings are

of course in horizontal alinement (parallel

35 to the feed-screw and the mandrel), and
are concentric with the axes of the arms 25.

These assembled parts (diaphragm-head,
weight, collar, and telescoping-sleeve) are

inserted into the tubular-member 8, which in
40 turn is secured to the main casing by the

screw 10, the link 12 being properly con-

nected as shown in Fig. 1.

The full lines in Fig. 1 represent the in-

strument in the position of reproducing.
45 The block 23 is applying its full weight

upon the recorder-producer, and the two
will rise and fall as one, and likewise can
swing to either side upon the single pivot
11. The recording-position is indicated by

50 the dotted lines in Fig. 1: the weight is

suspended at one end at 30, and at the other
end in the seat 7; while the diaphragm-
head, pivoted at 30, can rise and fall entirely

unaffected by the presence of the weight.
55 In this position also, the spring-pressed

plunger 21 locks the collar 13, and thereby
the recorder-reproducer, against any lateral

plav whatever.
The invention has thus been described

with considerable fullness of detail, but only 60

for the sake of clearness ; since the invention
is not limited to the precise construction
and arrangement of the parts as shown,
and parts of the invention can be used to
the exclusion of other parts, or modifica- 65

tions resorted to, without departing from
the spirit of the invention.

The invention having been thus described,
what is claimed is:

1. In a recorder-reproducer for talking- 70

machines, the combination with a head piv-
oted to swing laterally as well as vertically

and having a diaphragm carrying a record-
ing-stylus and a reproducing-stylus, and
means for shifting either stylus into opera- 75

tive position while removing the other, of a
weight-device pivoted upon said head to
swing concentrically therewith in the same
vertical plane and adapted to apply pressure
upon the reproducing-stylus during repro- 80

ducing and to have its entire weight held
automatically lifted so as not to apply pres-

sure to the recording-stylus during record-
ing.

2. In a recorder-reproducer for talking- 85

machines, the combination with a head piv-

oted to swing laterally as well as vertically

and having a diaphragm carrying a record-
ing-stylus and a reproducing-stylus, and
means for shifting either stylus into opera- 90

tive position while removing the other, of a

boss arranged on each side of the rear of

said head concentrically of its horizontal
pivot, a weight-device pivoted upon said

bosses so as to swing concentrically with 95

said head in the same vertical plane and
with its free end adapted to bear upon said

head during the reproducing-operation, and
a seat for automatically holding the free

end of said weight-device lifted out of con- 100

tact with said head during the recording-
operation.

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

JOHX J. SCULLY.

Witnesses

:

Frank L. Capps,

J. S. Griffith.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
JOSHUA GREEN, OE LONDON, ENGLAND.

TALKING-MACHINE.

1,094,067. Specification of Letters Patent. Patented Apr. 21, 1914.

Application filed May 26, 1913. Serial No. 769,961.

To all whom it may concern:
Be it known that I, Joshua Green, a sub-

ject of the King of Great Britain, residing

at 27 Pyrland road, Canonbury, London,

5
England, have invented new and useful Im-
provements in Talking-Machines, of which
the following is a specification.

My invention relates to improvements in

talking machines or gramophones and has

10
mainly for its object to provide a machine
which, while possessing a horn of full, or

approximately full dimensions, yet when
not required for use can be packed into a

small space, thus rendering the machine

2 5
eminently suitable for many purposes, for

example, for transport from place to place.

According to my invention I construct a

gramophone or talking machine with a horn
made in a number, preferably two, of parts,

20 one of which is fixed within the casing of

the machine and the other or others is or

are adapted to telescope relatively thereto,

so that when not required for use the said

part or parts can be pushed partially or

25 wholly within the fixed portion, but when
required for use can be drawn out and
turned into the position to receive the tone-

arm.
My invention can advantageously be em-

30 ployed in combination with the known type
of machine in which the horn is placed be-

low the motor and in which the case of

the machine is of cylindrical construction.

With such a machine I combine a horn con-

35 sisting of a fixed or stationary portion ar-

ranged within the said cylinder so that its

larger or flared end is flush with one end
thereof, and of a second movable elbow
shaped portion which can telescope into the

40 fixed part. This movable part, which slides

within the fixed portion, is preferably also

of a taper shape so that when the complete
horn is extended, it is of the normal, or ap-

proximately the normal contour. The meet-

45 ing ends of the two parts of the horn are

preferably screw-threaded, or provided with

any other suitable device, by means of which
they can be locked in position when the mov-
able elbow part is drawn out and turned

60 to bring it into the proper position for re-

ceiving the tone arm, which, in the form of

gramophone under consideration, is at the

top of the cylinder body. The end of the

casing which receives the moving elbow part

55 of the horn is closed with a cover, which,

however, is provided will) a slotted portion

60

at its lower part to receive the extremity
of the horn when the latter is turned down
and telescoped into the fixed horn. part. It
will thus be seen that when the machine is

dismantled it occupies a space which practi-

cally corresponds with that of the casing.

Furthermore, means may advantageously be
provided in conjunction with the flared end
of the horn whereby the said end may be 65
adapted to receive a carrier or holder for

records or the usual turn-table when the
machine is not required for use. The holder
or turn-table thus constitutes a cover to the
open end of the horn which may serve as a 70
receptacle for the tone-arm.
In the accompanying drawings:—Figure

1 is a sectional side view of one form of
gramophone machine made according to the
invention. Fig. 2 is a plan view thereof. 75
Fig. 3 is a view similar to Fig. 1 but show-
ing the horn in the collapsed position, and
Fig. 4 is an end view showing the parts in

the position illustrated in Fig. 3.

a represents the casing which is here 80
shown of cylindrical construction and is

preferably made of ply-wood. is the fixed

portion of the horn which is located within
the said cylinder a in such a position that

the larger or flared end thereof is flush with 85
one end of the cylindrical casing a as will

be clearly obvious on reference to" Figs. 1

and 3.

c is the movable elbow portion of the

horn which slides within the fixed portion 90
and is of a taper shape and the extremity of
which is provided with an external screw-
thread c1

, which is adapted to engage with
an internal screw-thread h l upon the inner

end of the fixed portion of the horn, these 95
screw-threads enabling the two parts of the

horn to be rigidly secured in (lie extended
position hereinafter described.

d is the cover which is fitted to the end
of the casing which receives the moving el- 100

bow part c of the horn and e is (lie slot

formed at the lower part of the cover for

the reception of the said elbow part c.

/is the tone-arm which is carried by the

elbow c and g the sound-box lifted to (be end 105

of the tone-arm in the usual way.

h is the motor which is of ordinary con-

struction and is lilted within (be casing a

in the space between (he born and the top

of the casing a and i is the turn table which no
is driven from the motor in (be ordinary

manner. Willi this arrangemenl it will be
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understood that when the gramophone is

not required for use the tone-arm / is re-

moved from the elbow portion c of the horn
which is then turned so as to disengage the

5 screw joint b 1
, c

1 after which the said elbow
c can be pushed into the stationary portion
b, and through the slot e in the cover d of

the casing so that it eventually assumes the
position indicated in Figs. 3 and 4. "When

10 the machine is to be used the reverse opera-
tion is carried out, that is to say, the elbow
portion c of the horn is withdrawn from the

stationary? part b, turned so as to engage
the screw-thread b 1 and c1 and brought into

15 the proper position to receive the tone-arm
/. this position of the parts being shown in

Figs. 1 and 2.

When the machine is collapsed or packed
as shown in Figs. 3 and 4 the larger or flared

20 end of the horn can receive the tone-arm /
and can be closed either by means of the

turn-table i which can be placed over the
same and held in position by suitable clips

or by means of a record or disk carrier j

25 shown in Fig. 3 with two records or disks k
in position, and retained in place by means
of the pivoted buttons or clips I the records

being attached thereto by means of the
clamping screw and nut m Fig. 3.

30 Claims.
1. A talking machine comprising a cas-

ing, a horn made of two or more telescopic

parts, one part being fixed within the cas-

ing and the other part or parts being de-

35 signed to telescope axially within the fixed

part from the small end of said fixed part
toward its large end and means whereby
the telescoping parts can be locked in the

extended position, substantially as described.

40 2. A talking machine or gramophone
comprising a cylindrical casing having a

horn made of two parts one of which is

fixed within the casing and has its flared

end flush with one end of the latter and the

45 other or elbow portion of which is designed
to telescope axially within the fixed portion
from the small end of said fixed part toward
its large end, the meeting ends of the said

two parts being provided with a locking de-

50 vice.

3. A talking machine comprising a cylin-

drical having a horn made of two
parts, one of which is fixed within the casing
and has its flared end flush with one end of
the casing and the other portion of which 55

is designed to telescope axially within the

fixed portion from the small end of said

fixed part toward its flared end, the meet-
ing ends of the said two parts being pro-

vided with a locking device, a turn-table 60

mounted on the top of said casing, said

turn-table being adapted to be placed over
the front of the casing when the machine is

not in use, and means for locking said turn-

table to the front of the casing. 65

4. A talking machine comprising a cas-

ing, a horn provided in said casing and hav-
ing its flared end flush with one end of said

casing and its small end provided with one
portion of a detachable locking connection, 70

and an elbow horn section having a flared

end provided with the other portion of the

detachable locking connection adapted to en-

gage the locking connection on the horn
when the machine is in use, and be disen- 75

gaged therefrom when not in use, the flared

end of the elbow horn section being adapted
to rest in the horn when the apparatus is

not in use and its small end being adapted
to rest between the horn and the casing. 80

5. A talking machine comprising a cas-

ing, a horn provided in said casing and hav-
ing its flared end flush with one end of said

casing, the horn being gradually tapered
from the flared end to its small end thereby 85

providing a space between the horn and the

casing, an interior screw thread provided
in the small end of said horn, and an elbow
horn section having its flared end provided
with an exterior screw thread adapted to 90

engage said interior screw thread when the

machine is in use, the flared end of the el-

bow horn section being adapted to rest in the

horn and its small end adapted to rest in

the space between the horn and the casing 95

when the machine is not in use.

JOSHUA GREEN.
Witnesses

:

John E. Botjsfield,

C. G. Redfern.

Copies of this patent may be obtained for five cents each., by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
EDMUND PELTOVITZ, OF EAST ORANGE, NEW JERSEY.

TONE-ARM EOR TALKING-MACHINES.

1,094,166. Specification of Letters Patent. Patented Apr. 21, 1914.

Application filed October 31, 1911. Serial No. 657,783.

To all whom it may concern:
Be it known that I, Edmund Peltovitz,

a citizen of the United States, residing at

East Orange, in the county of Essex and
5 State of New Jersey, have invented certain

new and useful Improvements in Tone-i\xms
for Talking-Machines; and I do hereby de-

clare the following to be a full, clear, and
exact description of the invention, such as

10 will enable others skilled in the art to which
it appertains to make and use the same,
reference being had to the accompanying
drawings, and to characters of reference
marked thereon, which form a part of this

15 specification.

This invention has reference, generally, to

improvements in tone arms for talking ma-
chines; and, the invention relates, more par-
ticularly, to a novel form of accordion-plaited

20 stem for use with machines of the character

above stated and with the amplifying horns
employed with such machine, with a view
of providing a means which will permit the

sound box to be readily raised from its re-

25 producing contact with the record cylinder

of the phonograph, or from the record-disk

of the gramophone or talking machine,
without in the least affecting the relatively

fixed position of the amplifying horn; and,

30 also to provide a tone-arm which will swing
laterally as the sound box moves along the

cylinder or from the central portion of the

disk to the outer circumferential edge of the

latter.

35 The invention has for its further object

to provide a simple and effectively operat-

ing means which will modify the sound and
will overcome absolutely the metallic or

squeaky sounds caused by the usual amplify-
40 ing horns.

Other objects of this invention not at this

time more particularly enumerated will be
clearly understood from the following de-

tailed description of the present invention.

45 With the various objects of the invention

in view, the said invention consists, pri-

marily, in (he novel accordion-plaited tone-

arm for phonographs and talking machines
of the various constructions, and the ampli-

50 fying horns therefor, hereinafter set forth;

and, the said invention consists, further-

more, in the general arrangements and com-

binations of the various devices and parts,
as well as in the details of the construction
of the same, all of which will be more finally 55
embodied in the clauses of the claim which
are appended to and which form an essen-
tial part of this specification.

The invention is clearly illustrated in the
accompanying drawings, in which :

—

60

Figure 1 is a side elevation of one form
of talking machine and amplifying horn,
with an accordion-plaited tone-arm made
according to and embodying the principles
of the present invention, saicl view illustrat- 65

ing also in connection with the said devices,

one means for securing the tone-arm in its

operative position with relation to the rec-

ord-disk of the machine and to the ampli-
fying horn. Fig. 2 is an enlarged top view 70

of portions of the said accordion plaited
tone-arm, said view illustrating, also, the
oscillatory relation of the parts of the said
arm to each other. Fig. 3 is a view similar
to that represented in said Fig. 1, showing 75

the application of the accordion-plaited
tone-arm to that style of talking machine or
gramophone in which the amplifying horn
is contained in the case or box of the talk-

ing-machine. Fig. 4 is an enlarged Ion- SO

gitudinal vertical section of the accordion-
plaited or bellows-portion of the tone-arm;
Fig. 5 is a horizontal section of one form
of supporting bracket for the tone-arm,
said section being taken on line 5—5 in said 85

Fig. 4, looking in the direction of the arrow
>\ and the parts of the supporting bracket
being shown in their normal initial posi-

tions. Fig. G is a view similar to that rep-

resented in said Fig. 5, the parts of the sup- 90

porting-braeket being represented in their

operated positions when one of the arm-
sections, with which the sound box is con-

nected, is slightly raised so as to elevate (he

sound box above the surface of and out 95

of contact with (he record-disk or cylinder.

Fig. 7 is a horizontal section taken on line

7—7 in said Fig. I; Fig. 8 is a transverse

vertical section, taken on line 8 8 in Fig.
.")

; anil Fig. '•» is a similar section, taken on 100

line '.) !> in Fig. 6, all of said views being
made upon a much larger scale.

Referring now to the several figures of

the drawings, the reference character i in
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dicates any usual form of case or box in

which is arranged the operating-mechanism,
in this instance that of a talking machine,
2 indicating the usual motor-driven shaft,

5 and 3 rotary supporting table mounted upon
said shaft, and upon which is removably
arranged a record-disk, as 4.

The reference-character 5 indicates any
suitable form of amplifying horn which

10 may be arranged upon the outside of the

said case or box, as shown in Fig. 1 of the

drawings, or which may be placed within
the case or box, as indicated in Fig. 3.

The accordion-plaited tone-arm is indi-

15 cated by the reference-character G, and con-

sists, usually, of three members or sections

7, 8 and 9 which are suitably connected and
operate in substantially the manner to be
presently more fully set forth. The said

20 arm-section 7 is a piece of metal tubing
which tapers preferably in the manner
shown, and in the goose neck 10 of which is

mounted a suitable sound box, as 11, see Fig.

1 ; or, as represented in Fig. 3 of the draw-
25 ings, the said arm-section 7 may be provided

with a pivotal or swinging member, as 12,

with which is connected a sound box 13 of

the form represented in said Fig. 3. The
arm-section 9 is also a piece of metal tubing,

30 preferably in the form of an elbow, the

elbow in the representation of the parts

illustrated in Fig. 1 of the drawings, extend-

ing in an upward direction, while the elbow
in the representation of the parts illus-

35 trated in said Fig. 3 extends in a downward
direction, but in each case the small tubular

end-portions of the amplifying horns are

suitably connected with said elbows, sub-

stantially in the manner shown.
40 The arm-section S is intermediately se-

cured and suitably connected with the re-

spective arm-sections 7 and 9, said section 8

being made of a suitable non-metallic and
flexible fabric, such as leather, or the like,

45 and consisting of a suitable number of ac-

cordion-like plaits, as 14, or being made in

the form of a bellows, substantially as shown
in the several figures of the drawings. One
manner of connecting the end-portions of

50 said tubular and accordion-plaited or bel-

lows-like arm-section 8 to the respective

metal sections 7 and 9 is by means of suit-

ably formed binding rings or bands, as 15

and 16, as represented in Figs. 1, 2, 3 and 4

55 of the drawings. In order that the said ac-

ccrdion-plaited or bellows-like arm-section

8 shall have proper rigidity or stiffness, and
si ill not interfere with the flexibility of said

section, suitably formed rings 17 of metal,

60 or other suitable material, are preferably ar-

ranged within the several portions 18 of said

section 8, substantially as shown in said Fig.

4 of the drawings, and the purpose of which
is self-evident.

One means for operatively mounting the 65
accordion-plaited or bellows-like tone-arm
above the case or box 1 is by means of an
upwardly extending arm 19 which is rigidly
secured to the side of the case or box by
means of screws 20, or other suitable fas- 70

tening means, said arm 19 being provided
at its upper end with a ring-like support, as

21, with which the upwardly extending end-
portion of the elbow or arm-section 9 is

operatively connected, and in such a manner 75

that the small tubular end of an amplifying
horn can be connected therewith substan-
tially in the manner represented in Fig. 1

of the drawings. Connected with said arm
19 is a finger 22 formed with a supporting 80
member 23 which is provided with a screw-
threaded hole 24, and into which is screwed
the screw-threaded shank-portion 26 of a

pin or screw 25. The said screw 25 is used
for rigidly securing upon said supporting 85
member 23 a suitably formed block, as 27,

formed in one side with a vertically extend-
ing slot or groove 28. Extending from the

same side of said block
;
and in alinement

with said slot or groove 28, is another screw 90
or pin 29 which is provided with a head 30
arranged in a socket 31 with which the mem-
ber or part 32 of a second and upwardly ex-

tending supporting arm 33 is provided. A
spring 34 which encircles the said screw or 95
pin 29, and is arranged in said socket 31, is

of such stiffness that the said parts are os-

cillatorily connected, so as to move in ver-

tical planes with relation to each other, the
spring holding said parts in any one of their 100
raised and adjusted relations, but the block
27 being still capable of rotation upon the
pin or screw 25, so as not to interfere with
the swinging movements of the arm-sections
7 and 8 with relation to the fixed position 105
of the arm-section 9, as will be clearly evi-

dent. The said arm 33 has a supporting
portion 35 upon which the arm-section 7
rests, substantially in the manner shown.
To provide for the proper position of the no
sound box 11, relatively to the record-disk,

the member or part 32 of the arm 33 is pref-

erably made with a rib or projection, as 36,

which normally registers with said slot or
groove 28, as shown in Figs. 5 and 8, so as 115

to act as a stop to prevent any downward
movement of the parts in the direction of the
arrow y, see Fig. 5; but, the said rib or pro-
jection 36 readily rides out of said slot or
groove 28, when the arm 33 and the parts 120
supported thereon are raised, as clearly rep-

resented in Figs. 6 and 9 of the drawings.
With the arrangement of the several de-

vices and parts, as in Fig. 3 of the draw-
ings, two armSj as 37 and 38 are provided, 125
said arms being respectively secured to and
connected with the said rings or bands IS

and 16, at their upper end-portions, the
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lower portions of said arms 37 and 38 being
pivotally and oscillatorily connected by the

same parts in the manner herein-above de-

scribed and illustrated in said Figs. 5 to 9

5 inclusive of the drawings.
The operations and workings of the ac-

cordion-plaited tone-arm with relation to the

fixed position of the amplifying horn are

self-evident from the foregoing description,

10 and from an inspection of the several fig-

ures of the drawings, and need, therefore,

not be further described.

I am aware that some changes may be
made in the general arrangements and com-

15 binations of the several devices and parts

without departing from the scope of the

present invention, as set forth in the fore-

going specification and as defined in the

claims which are appended thereto. Hence
20 I do not limit my invention to the exact ar-

rangements and combinations of the several

devices and parts as described in the said

specification, nor do I confine myself to the

exact details of the construction of the said

25 parts, as illustrated in the accompanying
drawings.

I claim :

—

1. A tone-arm comprising a series of rigid

metallic sections, and an intermediate non-
30 metallic flexible section, said section be-

ing accordion-plaited, so as to open and
close in the direction of its longitudinal

axis and also to curve to either side of said

axis.

35 2. A tone-arm comprising a series of rigid

metallic sections, and an intermediate non-
metallic flexible section, said section being
accordion-plaited, so as to open and close

in the direction of its longitudinal axis and
40 also to curve to either side of said axis, com-

bined with means for supporting said tone-

arm on the case of a talking machine or

phonograph.
3. A tone-arm comprising a rigidly se-

45 cured metallic arm-section upon which is

mounted in a fixed position an amplifying
horn, a second non-metallic flexible arm-
section connected with said first-mentioned

arm-section, said non-metallic arm-section

50 being accordion-plaited, so as to open and
close in the direction of its longitudinal
axis and also to curve to either side of said

axis, and a third rigid metallic arm-section
connected with said flexible non-metallic sec-

55 tion, said last-mentioned metallic arm-sec-
tion having mounted thereon a sound-box.

4. A tone-arm comprising a rigidly se-

cured metallic arm-section upon which is

mounted in a fixed position an amplifying
GO horn, a second non-metallic flexible arm-sec-

tion connected with said first-mentioned
arm-sect ion, said non-metallic arm-section

being accordion-plaited, so as to open and
close in the direction of its longitudinal

axis and also to curve to either side of said 65

axis, and a third rigid metallic arm-section
connected with said flexible non-metallic
section, said last-mentioned metallic arm-
section having mounted thereon a sound-
box, combined with means for supporting 70
said tone-arm on the case of a talking ma-
chine or phonograph.

5. The combination with the case or box
of a talking machine or phonograph, of an
arm secured to said case or box, a finger con- 75

nected with said arm, a supporting member
connected with said finger, a pin extending
from said supporting member, a swivel-
block mounted upon said pin, said block be-

ing formed in one side with a groove, a pin 80

extending laterally from said block and in

alinement with said groove, said pin being
provided with a head, an upwardly extend-
ing supporting arm provided with a socket-

ed member in which the head of said last- 85

mentioned pin is arranged, and a coiled

spring within said socketed-portion, said

spring encircling a portion of said last-men-

tioned pin, and a tone-arm carried by said

arms, said tone-arm comprising a series of 90

connected arm-sections, one of said sections

being made of a flexible material.

G. The combination with the case or box
of a talking machine or phonograph, of an
arm secured to said case or box, a finger 95

connected with said arm, a supporting
member connected with said finger, a pin
extending from said supporting member, a
swivel-block mounted upon said pin, said

block being formed in one side with a 100

groove, a pin extending laterally from said
block and in alinement with said groove,
said pin being provided with a head, an
upwardly extending supporting arm pro-
vided with a socketed member in which the 105

head of said last-mentioned pin is arranged,
and a coiled spring within said socketed por-
tion, said spring encircling a portion of said
last-mentioned pin, and a tone-arm carried
by said arms, said tone-arm comprising a 110

series of arm-sections, one of said sections

being accordion-plaited or made in the form
of a bellows.

7. The combination with the case or box
of a talking machine or phonograph, of an 115

arm secured to said case or box, a finger con-

nected with said arm, a supporting member
connected with said finger, a pin extending
from said supporting member, a swivel-

block mounted upon said pin, said block be- 120

ing formed in one side with a groove, a pin

extending laterally from said block and in

alinement with said groove, said pin being
provided with a head, an upwardly extend-

ing supporting arm provided with a socket- L26

ed member in which the head of said last

ii entioned pin is arranged, and a coiled

spring within said socketed portion, said
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spring encircling a portion of said last-men-
tioned pin, and a tone-arm carried by said

arms, said tone-arm comprising a series of

metal arm-sections, and an intermediately
disposed arm-section made of a flexible fab-

ric, said flexible fabric arm-section being ac-

cordion-plaited or made in the form of a

bellows.

In testimony, that I claim the invention
set forth above I have hereunto set my 10

hand this 28th day of October, 1911.

EDMUND PELTOVITZ.

Witnesses

:

Fredk.
Fredk.

C. Feaentzel,
H. W. Feaentzel.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
JULIUS ROEVES, OE NEW YORK, N". Y.

RECORD-HOLDER.

1,094,476. specification of Letters Patent. Patented Apr. 28, 1914.
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To all whom it may concern

:

Be it known that I, Julius Soever, of the

city of New York, county of Queens, and
State of New York, have invented a new

5 and useful Improvement in Record-Holders,
of which the following is a full, clear, and
exact description.

My invention relates to improvements in

record holders for phonograph records and
10 especially to that class of holders which are

mounted on a wheel or other rotary device,

so that the records can be brought into suc-

cessive operation. In record holders of this

kind it has been found difficult to get a

15 structure which would permit of a record

being easily slipped on or off the holder, and
at the same time permit of the record being
easily adjusted so that the needle of the re-

producer will strike exactly in the right

20 point of the record.

The object of my invention is to produce a

record holder which will permit a record to

be instantly slipped on endwise over the

holder without the necessity of operating or

25 adjusting any mechanism, and in which the

record can then be accurately adjusted in

relation to the stylus of the reproducer.

A further object of my invention is to

produce a holder which is cheap to manu-
30 f'acture and simple in construction, and one

in which the friction of rotation is reduced
to a minimum.
Other objects of my invention are to pro-

duce a record holder upon which a record

35 can be easily placed or removed, and on
which the ends of the record are left en-

tirely free so that there is no danger of

breaking them, and nothing to interfere with
their adjustment, and further to produce a

40 record holder which can not only be adjust-

ed in and out on its supports, but has a cen-

tral driving spindle extending through the

support, and which can be entirely removed
when necessary.

45 Another important feature of the inven-
tion is this: Phonograph records are of two
genera] kinds, known in the trade as "wax
records " and " indestructible records ". The
indestructible records can be carried on a

50 skeleton holder, hut (he wax records can-
not, because they are likely to collapse.

Moreover, on record holders having a solid

face, the wax records in either very warm
or very cold weather are likely to stick so

that they break in taking them off. I pro- 55
vide my record holder, however, with longi-
tudinal corrugations so that it presents a
good gripping surface to the inner wall of
the cylinder, but will not stick closely to the
wax record, and so such records can be 60
easily placed on or taken off the record
holder, while the holder is also as well
adapted to securing a so-called indestructi-
ble record.

Reference is to be had to the accompany- 65
ing drawings forming a part of this speci-
fication, in which similar reference char-
acters indicate corresponding parts in all

the views.

Figure 1 is a longitudinal section of a 70
record holder embodying my invention, and
Fig. 2 is an end view of the holder proper.
The means for carrying the record holder

is immaterial and forms no part of this in-
vention. I have, however, illustrated it as 75
mounted on a horizontal disk 10. The record
holder is supported by the post 11 which
may be secured to the disk 10 or integral
therewith. This post 11 terminates at its

upper end in a horizontal casing 12. The 80
record holder 13 is supported by the shaft
or spindle 14 which is preferably integral
therewith, and which extends through "the
sleeve 15, which sleeve is supported within
the casing 12. The sleeve 15 is screw 85
threaded at each end to receive the collars
10 and 17. These collars are beveled at
their inner ends and when screwed onto
the ends of the sleeve 15, form cones for
ball bearings. Bearing cups 18 and 18a are 90
supported rigidly within the casing 12 and
are adapted not to contact with the sleeve

15, these cups 18 and 18a together with the
cones 16 and L7, forming bearings for (he
balls 19. 95
The record holder proper 13 is in the

form of a shell slightly larger in circum-
ference at its inner end. and has its outer
surface longitudinally corrugated as shown
at 13* in Fig. 2, and is adapted to fit snugly 100
against the inner surface of a phonographic
record. The shell 13 is closed at its outer
end, and has for convenience a handle 20
by which the holder 13 and the shaft L4

may be adjusted longitudinally in relation 105
to the sleeve L5. The shaft II is movable
longitudinally through (he sleeve L5, but is

turnable therewith, and to this c\u\ I pro-
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10

vide a keyway 21 in the sleeve 15 and a key
21a upon the shaft 14. The collar 17 is

elongated at its outer end forming a sleeve

22 upon which is mounted the friction disk

23 which is supported rigidly upon the
sleeve 22 against the shoulder of the collar

17. The friction disk 23 may be rotated
in any desired way. I have not shown
means for rotating it, as such means form
no part of the present invention. It is ap-
parent, therefore, that when the friction

disk 23 is rotated, the collar 17 together
with the sleeve 15 and the shaft 14 will

r< late with it within the casing 12 on the

ball bearings provided therein. I thus pro-

vide a record holder which will rotate with
a minimum of friction and also very
smoothly and accurately, and on which the
record may be adjusted very nicely in rela-

tion to the stylus of the reproducer.

It will be seen that one can grasp the

handle 20 and not only adjust the record in

and out on its support, but can pull the

spindle or shaft 14 entirely out if desired,

and if necessary to do any work on the

record or other parts. This is often a great

advantage.

j ^

•lo

I claim:

—

1. A record holder comprising a horizon-
tally arranged cylindrical casing, a sleeve 30

held to rotate in the casing, a collar on the
sleeve projecting from the end of the casing
and carrying driving means, and a shell or
mandrel open at its inner end and closed

at its outer end, said shell or mandrel hav- 35

ing a rigid internal spindle sliding freely

in and removable from the aforesaid sleeve,

but arranged to turn with the sleeve.

2. A record holder comprising a horizon-
tally arranged casing, a sleeve turning in 40

suitable bearings within the casing, means
for driving the sleeve, and a shell or man-
drel adapted to support a record, said shell

or mandrel being open at one end, closed

at the other, provided with a handle at its 45

closed end, and having a rigid spindle ar-

ranged longitudinally within it, said spindle

being freely movable in the aforesaid sleeve

and detachable therefrom, and also arranged
to turn with the sleeve.

JULIUS KOEVER.
Witnesses

:

Thomas T. Seelye,
Arthur G. Dannell.

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
SYLVAIN DAYAKT, OF MONTREAL, QUEBEC, CANADA.

ATTACHMENT FOR SOUND-REPRODUCING INSTRUMENTS.

1,095,195. Specification of Letters Patent. Patented May 5, 1914.

Application filed March 21, 1913. Serial No. 755,952.

To all whom it may concern :

Be it known that I, Sylvain Datan, a

subject of the King of Great Britain, resid-

ing at the city of Montreal, in the Province
5 of Quebec and Dominion of Canada, have

invented certain new and useful Improve-
ments in Attachments for Sound-Reproduc-
ing Instruments, of which the following is a

full, clear, and exact description.

10 This invention relates to attachments for

sound reproducing machines, and more par-
ticularly for gramophones of a type similar

to the Victor.

The object of the invention is to provide
15 a jointed tube adapted to be inserted be-

tween the sound box and goose neck, so that

the sound box may be suitably adjusted to

use either steel or sapphire needles.

A further object is to provide a device of

20 this character which will not require to be
removed each time a change is made from
steel to sapphire needles.

There are several important recognized
principles in connection with sound repro-

25 duction which must be thoroughly under-
stood before the full importance of the

present invention becomes apparent. First

it must be understood that the disposing of

the diaphragm or sound-box. whatever the

30 character of the needles used is dependent
upon the nature of the record - groove,

whether vertically undulatory or laterally

undulatory, that when using either steel or

sapphire needles, the best results are ob-

35 tained when the needles are arranged at an
angle of approximately 45° to the record

groove, that the arc of movement of the

needle should pass through the axis of rota-

tion of the record. In other words, a line

40 drawn through the axis of rotation of the

tone arm and the needle point should be
at all times substantially tangent to the

grooves of the sound record. The drag of

the moving record on a properly placed
45 needle has absolutely no tendency to move ii

either toward or away from the record cen-

ter and therefore the needle presses equally

against each side of the record -groove. 1 i'.

however, the needle is placed on the opposite

50 side of the record-axis from the tone arm
axis, the needle will drag against the inner

walls of the record-grooves and be uncertain

in action. The pressure of the needle, how-
ever, upon the groove-walls when the needle

is located between the record and tone-arm 55
axes is the same for the same distance from
the axis, but in opposite direction.

This invention consists in providing a
flexible tube made of relatively revoluble
sections connected by elbows adapted to be 60
permanently inserted between the goose
neck and sound box, so that the sound box
may be arranged in any position and the
needle adjusted to any angle for playing
with either steel or sapphire needles, and 65
may be adjusted either inside or outside of
the record center, so that the needle will

press against one side or the other of the
record grooves to overcome centrifugal force

and to correct any skipping tendency. 70
In the drawings which illustrate the in-

vention :—Figure 1 is a side elevation of the

device in operative position showing in full

lines the adjustment for using a sapj)hire

needle, and in dotted lines the adjustment 75
for using a steel needle. Fig. 2 is a plan
view corresponding to Fig. 1. Figs. 3 and 4
are front elevations of slightty modified
forms of the device.

Beferring more particularly to the draw- 80
ings, 5 designates the tone arm of a gramo-
phone, 6 the goose neck connected thereto

by the swivel joint 7, and 8 the sound box
usually carried at the free end of the goose

neck and provided with a needle 9. The 85
record table is designated 10. and a record

11 is illustrated in position thereon and is

held by the usual center-pin 12.

The device forming the subject matter
of this invention consists of a flexible tube 90

connecting the goose neck and sound box,

this tube being made up of four sections

13, 14, 15 and 1G connected by elbows 17, 18,

and 19 and having an elbow 20 for the attach-

ment of the sound box. The straight sec- 95

tio'n 13 is arranged to be secured to the free

end of the goose neck as shown, while the

remaining straight sections 14, 15 and 10

are made any suitable length according to

the size of the sound box. Each of the el- 100

hows IT. IS. 19 and 20 turns through an

angle of substantially 90°. The straight

sections 11. 15 and 16 are in reality only

swivel joints connecting the elbows so that

(he tube may he adjusted to a great variety 10.".

of shapes, and (he sound box adjusted to

any angle in three planes.

In Figs. 3 and 1, slightly modified altorna-
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tive forms are shown in which the parts 13
and 17 are replaced by other forms. In
Fig. 3, a U-shaped tube is built up of a
return bend 21 connected to two oppositely

5 opening elbows 22 by swivel joints 23. In
Fig. 1, a reversely curved tube is provided
consisting of the oppositely directed elbows
24 connected by a swivel joint 25.

For playing records with sapphire nee-

10 dies, the sound box is arranged as shown
in the drawings, preferably with the point
of the needle slightly behind the record
center, as shown in Fig. 2. The reason for

this position is that most records made for
15 sapphire needles start at the center and play

outwardly. This position of the needle
causes it to press outwardly against the

groove walls, so that there is no tendency to

cause the needle to skip from one groove to

20 the next beyond. The preferred adjustment
of the tubular connection is as shown with
the part 13 horizontal, elbow 17 turned up-
wardly and rearwardly, swivel part 11 ex-

tending upwardly and rearwardly, elbow 18
25 extending dowmvardly and slightly away

from the goose neck, swivel part 15 continu-

ing in the same direction, elbow 19 ex-

tending downwardly, forwardly and very
slightly away from the goose neck, part 16

30 continuing in this latter direction, and el-

bow 20 extending forwardly, upwardly and
slightly away from the goose neck so as to

hold the sound box at its proper inclination.

To change from sapphire needle to steel

35 needle, the tube is grasped with one hand at

the part 13 and with the other about at the

elbow 19, and the elbow 18 turned rela-

tively to the elbow 17, so as to move the

sound box through an angle of approxi-
40 mately 90°. The sound box is then turned

relatively to the elbow 20 to bring the needle

into proper angular relation with the record,

and the change is complete. In this way
it may be made almost instantly without

45 detaching or adding any parts for playing
the different styles of records. The forms
shown in Figs. 3 and 4 permit of the same
adjustment, the only difference being a
slightly greater radius of adjustment owing

to the greater length of tube and additional 50

number of joints.

From the foregoing description, it will

be readily understood that the sound box
may be adjusted to any position required
to conform to any of the principles or laws 55

laid down. In addition to this, the device

may be used on different sizes of machines
in which the tone arms are at varying dis-

tances above the record by making an ad-
justment between the part 13 and goose neck 60

6, which will have the effect of inclining the
goose neck and raising or lowering the en-

tire device.

While only three forms of the invention
have been shown, it is obvious that a num- G5

ber of alterations in the precise arrangement
may be made without departing from the

spirit of the invention. Therefore it must
be understood that nothing contained in this

specification shall be regarded as limitative, 70

but merely as illustrative.

Having thus described my invention, what
I claim is:

—

An attachment for gramophones having a
goose neck and a sound box including a 75

flexible tube intermediate the goose neck and
the sound box, said tube comprising a

straight horizontally arranged portion con-

necting the gramophone goose neck with an
elbow, an upwardly and rearwardly extend- 80

ing straight portion connecting the other

end of said elbow with one end of a down-
wardly inclined elbow, a downwardly in-

clined straight portion extending away from
the goose neck connecting said last named 85

elbow with a downwardly and forwardly
inclined elbow, a forwardly and upwardly
extending elbow connected ito the sound box
and a downwardly and forwardly inclined

straight portion connecting said last two 90

mentioned elbows, each of said elbows being
90 degree elbows.

In witness whereof I have hereunto set

mv hand in the presence of two witnesses.

SYLVAIN DAYAK
Witnesses

:

Stuart R. W. Axlen.
G. M. Moreland.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
EUGENE EARL NORTON, OE BRIDGEPORT, CONNECTICUT, ASSIGNOR TO JAMES ALBERT

WHITMAN, OE NEW YORK, N. Y.

TALKING-MACHINE.

1,095,225. Specification of Letters Patent. Patented May 5, 1914.
Application filed April 1, 1809. Serial No. 487,334.

To all whom it may concern:
Be it known that I. Eugene Earl Norton,

a citizen of the United States, and resident

of Bridgeport, in the county of Fairfield

5 and State of Connecticut, have invented
certain new and useful Improvements in

Talking-Machines, of which the following
is a specification.

This invention relates to talking machines
10 and especially to propelling devices for the

sound boxes thereof.

The invention is distinguished by a pro-
pelling device for disk records, having up
and doAvn cuts. The records are distin-

15 guished from the zig zag records where the
variations are in horizontal planes, while the
records for which this invention is appli-

cable have surfaces inclined to horizontal
planes. The sounds with this device are

20 produced by the contact of the needle point
with said inclined surfaces, and the mecha-
nism of the invention propels the point
across the horizontal plane of the records.

The invention also relates to means for ro-

25 tating and instantly starting or stopping the
disk carrying the disk record.

In the accompanying drawings, Figure 1

shows a top plan view of the invention,

Fig. 2 represents an enlarged partial sec-

30 tion of Fig. 1 on the line 2, 2, Fig. 3 is

similar to Fig. 2 with some of the elements
in a changed position, Fig. 4 is a partial

section as on the line 4, 4 of Fig. 2, Fig. 5

is an enlarged right hand view of Fig. 1

35 with a portion of its case broken away, Fig.

C shows a left hand view of Fig. 5, Fig. 7

represents a left hand view of Fig. G with
the case broken away, and Fig. 8 shows a
section of Fig. 7 on the line 8, 8.

40 The talking machine is represented with a
casing comprising the top 20, bottoin 21,

side walls 22, 23, hinged front door 24 and
hinged rear door 25. A frame plate 20 is

fastened to the top 20 of the casing, and
45 from which extend into said casing the jour-

nal brackets 27, 28. A governor with its

driven shaft comprising the portions 30 and
31, shouldered at 32 is journaled in said

brackets 27, 28. A driving pulley 35 is

50 journaled on (he, portion 31 of (he said

shaft with one end thereof laterally hear-

ing against the shoulder 32, and the other

end against a collar 36 fastened to the por-
tion 31. The said pulley has formed there-
with a friction disk 37 and the V groove 38. 55
An accompanying sleeve friction disk 42 is

longitudinally supported on the portion 30
of said driving shaft, A pin 43 extends
from the portion 30 and engages a cavity 44
in the said disk 42. The sleeve 45 of the 60
disk. 42 extends to within a short distance
of an adjustable collar 4G on the portion
30. An annular disk 47 preferably of fiber

is fastened to the face of the disk 42.

An adjustable collar 50 is carried on the 65
portion 30 and flexible bands 51 having the
weights 52 connect it with the sleeve 45. A
screw 53 can secure the adjustable collar 50
to the portion 30 in different positions. An
adjustable collar 54 is located on the por- 70
tion 30 within a short distance of the collar
50. A threaded stop sleeve 55 is fastened
to the portion 30 by means of the screw 56,
and is in threaded engagement with the ad-
justable stop 57 having the knurled flange 75
58. A belt 59 connects the pulley 35 with
the pulley 60 of the electric motor 61.

On the portion 30 of the driving shaft
and bearing against the outside face of the
journal bracket 28 is fastened the spiral gear 80
65, the teeth of which mesh with the teeth
of the spiral gear 66 fastened to the
sleeve 67.

From the frame plate 26 extends the jour-
nal bracket 68 with the upper bearing 69 and 85
the lower bearing 70, and the sleeve 67 is

journaled in said bearings. At the upper
end of the sleeve 67 is fastened the disk 75,

the lower edge of the hub 76 of which bears
on the upper edge of the bearing 69. A 90
friction disk 77 is carried and fastened to

the disk 75. A spindle 80 is located within
the sleeve 67. A disk SI is fastened to the

spindle 80 which carries the friction disk 82.

and on the upper face of the latter is secured >).">

a cloth cover in the usual way for (he disk

record S3. The lower face of the disk 82
with the upper face of the disk 77 consti

tntcs a record friction clutch or brake. A
spur gear 86 is fastened to the spindle SO 100

and carries on its upper face the annular
friction ling 87, which latter is in the path
of the stationary friction plate 88 carried on

the brackets 89 and 85, extending respec-
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25

tively from the plate 26 and the bracket 28.

The lower end of the spindle 80 is adjust-

ably carried on the lever 90. The said lever

90 is fulcrumed on a pin 91 fastened to the
bifurcated lug 92 extending from friction

plate 88. The swinging end of the lever 90
is pinned, by means of the pin 93 in the
forked end 94 of the adjusting rod 95. The
latter is guided through an opening 96 in
the frame plate 26 and has formed at its

upper end the cap 97. The rod 95 is notched
to form a stop 98 that can engage with the
lower face of the frame plate 26. A spring
99 is fastened to the lower face of the frame

15 plate 26 and bears against the upper end of
the adjusting rod 95, to maintain the stop
98 in engagement with the plate 26 when so
located by the operator. A spring 100 ex-

tends between the plate 26 and the lever 90
20 to cause the said lever to bear up against the

spindle 80, to separate the friction disk 82
from the friction disk 77.

A bracket 105 is fastened to the frame
plate 26 and has formed therewith the upper
leg 106 and the lower leg 107. A vertical

shaft 108 is journaled in said legs and has
fastened to its lower end the spur gear
109, the teeth of which mesh with the teeth

of the spur gear 86 on the spindle 80. A
30 collar 110 on the vertical shaft 108 prevents

the longitudinal displacement of the latter,

and a bevel pinion 111 is carried on the
upper end of said vertical shaft 108. A
journal bracket 115 extends from the plate

35 26, and a horizontal shaft 116 has one end
journaled in the bracket 105 and the other
end in the bracket 115. A bevel gear 117 on
the shaft 116 gears with the bevel gear 111.

A pinion 118 is carried on the shaft 116 and
40 its teeth mesh with the teeth of a spur gear

119 journaled on a pin 120 fastened to the
bracket 121 extending from the frame
plate 26.

On top of the frame plate 26 is supported
45 the U shaped frame 123 with the foot 124,

front wall 125, side Avails 126, 127, tie bar
128 and guide rod 129. A screw 130 has one
of its cylindrical ends 131 journaled in a
collar 175 carried in the sleeve 135 and the

50 other end in a plug 176 secured in the other
end of said sleeve. A pinion 132 is fastened
to one of the ends 131 and its teeth mesh
with the teeth of a spur gear 133 journaled
on a pin 134 extending from the wall 126.

55

60

longitudinal
130.

The teeth of the gear 133 mesh with the

teeth of the gear 119. A sleeve 135 with a

slot 136 surrounds the screw
An outer sleeve 137 is slidably sup-

ported on the sleeve 135. The outer sleeve

137 carries the ring supports 138, and the
ring support 139 having the notch 140 of
the sound box frame 141.

A supporting bracket 142 with the forked
arm 143 and legs 144 is fastened to the outer

sleeve 137 by means of the screws 145, the 65
legs 144 bearing against the ring supports
138. The forked arm 143 straddles the guide
rod 129. A cavity in the arm 143 supports
the spring 146, which bears against a spindle

147, guided in said arm and extending from 70
an engaging bracket 150 with the threaded
legs 148, which gage with the threads of the
screw 130. A wall 149 somewhat beveled of
said engaging bracket is located in the path
of the notch 140 of the ring support 139 to 75
disengage the threaded legs 148 from the
screw 130.

The sound box frame 141 carries the
housing 155 of the sound box having the
diaphragm 156, horn 157, and needle point so
158. The needle point 158 is carried by a
spring reproducer comprising a lever 165
pivoted to the spring lever 166, one end of
which latter is guided in a ring 167 in the
usual way. The lever 165 is pivoted to the 85
link 168 that connects with the diaphragm
156. The spring lever 166 is pivoted to the
oscillating arm 169, having the upper pin
170 and lower pin 171 in the usual way,
and a spring 172 extends between the end 90
of the arm 169 and the accompanying end
of the spring lever 166. A bifurcated leg

160 extends from the frame 141 and which
can bear on the front wall 125 of the U
shaped frame 123. An operating lever with 95
the legs 161 and 162 is pivoted in the leg

160. The leg 162 can be made to bear on
the top edge of the front wall 125 by raising
the leg 161, by virtue of which the needle
point 158 is brought out of the path of the 100
disk record 83.

To operate the invention, the disk record
83 having been located on the friction disk

82, the motor 61 is started to impart rota-

tion to the pulley 35. The friction disks 37 105
and 42 transmit rotation to the portion 30
of the driving shaft of the governor. The
said governor is fully described in my pat-
ent applications filed October 13, 1908, Se-
rial Number 457,469 and December 9, 1908, no
Serial Number 466,627.

The spiral gear 65 rotates with portion
30 of the driving shaft and turns the spiral

gear 66 on the sleeve 67, by virtue of which
the friction disk 77 is turned. The opera- 115
tor next bears down on the cap 97 of the
adjusting rod 95 to cause the stop 98 to lock
with frame plate 26, and thereby the lever

90 in swinging down on the pin 91, carries

with it the spindle 80. When the spindle 120
80 is lowered it carries with it the friction

disk 82, to make contact with the friction

disk 77, and thereby rotation is transmitted
from the disk 77 to the disk 82 and its spin-

dle 80. With the lowering of the spindle 125
80 the friction disk 87 is disengaged from
the stationary plate 88 releasing the said

spindle 80. The spindle 80 through the
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gears 86 and 109 transmits rotation to the

vertical shaft 108. The bevel pinion 111
on the shaft 108 transmits rotation to the

horizontal shaft 116 through the bevel gear
5 117. Rotation from the shaft 116 is trans-

mitted to the screw 130 hy means of the
interposed gearing.
The screw 130 rotating, and the leg 162

of the operating lever being located on the

10 top edge of the front wall 125 of the U
shaped frame 123, the needle point 158 is

maintained out of the path of the disk rec-

ord 83. The threaded legs 148 are also

maintained out of engagement with the said

15 screw 130, as shown in Fig. 3, by reason of
the wall 149 of the bracket having the legs

148 bearing against the ring support 139.

Next the operator disengages the leg 162
of the operating lever from the front wall

20 125 and the needle point 158 contacts with
the grooves of the record 83, the notch 140
of the ring support 139 allowing the spring
146 to push forward the bracket 150, so that

its threaded legs 148 engage with the screw
25 130, by virtue of which the sound box with

its appurtenances is driven in a straight

line over the disk record.

To stop the talking machine for the pur-
pose of inserting a new disk record, the op-

30 erator, disengages the stop 98 of the rod 95
from the frame plate 26. The lever 90 is

then raised by the tension of the spring 100
and causes the spindle 80 to rise, by virtue

of which the friction disk 87 comes in the
35 path of the stationary plate 88, which stops

the spindle 80 carrying the record 83, and
also disengages the friction disks 77 and 82,

the latter carrying the disk record. The ele-

ments 87 and 88 constitute a brake for the
40 spindle 80. It will be noted that the friction

disk 77 continues turning while the motor
61 is in operation, and that the friction disk
77 transmits motion to the friction disk 82,

and that full speed is given to the disk 82
45 as soon as contact is made between it and

the said disk 77.

Having described my invention what I

desire to secure by Letters Patent and claim
is:

50 1. In a talking machine the combination
of a governor, a shaft for said governor,
means to rotate said shaft through the in-

tervention of the governor, a sleeve, connec-
tions between the said sleeve and said shaft,

55 a friction disk connected to said sleeve, a

spindle within the sleeve, a second friction

disk for a disk record connected to said

spindle located so that it can bear against

(he liist friction disk, and means to bring
(JO (he friction disks in contact with each other.

2. In a talking machine the combination
of a governor, a shaft for said governor,

means to rotate said shaft through the in-

tervention of the governor, a sleeve, connec-

tions between the said sleeve and said shaft, 65

a friction disk connected to said sleeve, a
spindle within the sleeve, a second friction

disk for a disk record connected to said
spindle located so that it can bear against
the first friction disk, a brake connected up 70

with the spindle, and means to bring the
friction disks in contact with each other.

3. In a talking machine the combination
of a rotative sleeve, a friction disk connect-

ed with said sleeve, a spindle within the 75

sleeve, a secondx friction disk for a disk rec-

ord connected to said spindle, a lever bear-
ing up against said spindle, means to move
the lever to bring the friction disks in con-

tact with each other. 80

4. In a talking machine the combination
of a rotative sleeve, a friction disk connect-

ed to the sleeve, a spindle within the sleeve,

a second friction disk for a disk record con-

nected to the spindle, a lever in the path of 85

the loAver end of said spindle, an adjusting
rod for the lever and a friction ring con-
nected up with the spindle in the path of a
friction plate.

5. In a talking machine the combination 90

of a rotative sleeve, a friction disk connect-

ed to the sleeve, a spindle within the sleeve,

a second friction disk for a disk record con-
nected to the spindle, a lever in the path of
the lower end of said spindle, an adjusting 95

rod for the lever, a friction ring connected
up with the spindle in the path of a friction

plate, a screw journaled in the machine, a

sound box for the machine, means between
the screw and sound box to propel the latter ioo
and gearing interposed between the said

spindle and said screw to rotate the latter.

6. In a talking machine the combination
of a governor, a driven shaft of the gov-
ernor maintained at a uniform speed of ro- 105

tation, a gear on said shaft, a sleeve jour-

naled in the machine, a gear on the sleeve

with its teeth meshing with the teeth of the

gear on the driven shaft, a friction disk con-

nected with the sleeve, a spindle within the no
sleeve, a friction disk connected with the

spindle, adapted to carry a disk record, a

brake connected with the spindle, a second
gear on the spindle, a screw with its ends
journaled in the machine, connections be- l 1

5

itween said screw and the second gear on
said spindle, a sound box in adjustable en-

gagement with said screw, a needle point

connected with the sound box in the path of

the disk record, a lever bearing up against 120

the lower end of said spindle pivoted in the

machine to vertically move I he spindle to

actuate and move the friction disk of the

spindle relatively to the friction disk of said

sleeve. L25

7. In a talking machine the combination

of a ro(ati\e sleeve, a friction disk connected

to the sleeve, a spindle within the sleeve, a
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second friction disk for a disk record con-

nected to the spindle, the two friction disks

constituting a clutch, and a second clutch

connected to the spindle, one of the said

clutches performing its function while the

other is inoperative.

Signed at the borough of Manhattan in

the county of New York and State of New
York this 29th day of March A. D. 1909.

ENGENE EARL NORTON.
Witnesses

:

Martin Zimansky,
M. H. Cook.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
GIUSEPPE Pi STANISLAO, OE CAMDEN, NEW JERSEY.

TALKING-MACHINE.

1,095,747. Specification of Letters Patent. Patented May 5, 1914.

Application filed June 24, 1912. Serial No. 705,375.

To all whom it may concern:
Be it known that I, Giuseppe di Stanislao,

a subject of the King of Italy, residing at

Camden, in the county of Camden and State

5 of New Jersey, have invented new and use-

ful Improvements in Talking-Machines, of

which the following is a specification.

My invention relates to new and useful

improvements in talking machines, and has

10 for its object to provide a device of this

character, in which the different supports,

the horn, a number of records and other ac-

cessories used in the playing of a talking

machine, may be held in the casing and cover

15 thereof making a relatively small compact
package permitting the same to be readily

transported from place to place in a single

covering.

A further object of the invention is to

20 provide a collapsible bracket or support for

the horn which may be readily placed in the

drawer of the casing or cabinet.

A further object of the invention is to

provide an adjustable rest for the smaller

25 end of the horn in order that the reproducer
may be held out of contact with the record

disk or turn table while the needles are be-

ing changed or when the machine is not

being played.

30 Another object of the invention is to pro-

duce a sectional horn, the sections of which
may be taken apart and telescoped one in the

other within the cover of the cabinet.

With these ends in view, this invention

35 consists in the details of construction and
combination of elements hereinafter set forth

and then specifically designated by the

claims.

In order that those skilled in the art to

40 which this invention appertains may under-

stand how to make and use the same, I will

describe its construction in detail, referring

by numeral to the accompanying drawing
forming a part of this specification, in

45 which

—

Figure 1, is a side elevation of my im-

proved talking machine, the cover of the

cabinet being removed and shewing the horn
engaging the rest. Fig. 2, a side elevation

50 of the born support or bracket a portion

thereof being broken away to clearly illus-

trate the construction. Fig. 3. a similar

view at right angles to Fig. 2. Fig. 4, a side

elevation of the hinged or pivot member for

55 mounting the horn upon the bracket. Fig.

5, at) edge view thereof. Fig. 6, a vertical

sectional view of the cabinet and cover there-
on, showing the horn in said cover and illus-

trating the position of the different parts

when the machine is ready for transporta- 60
tion. Fig. 7, a side elevation of the horn
disconnected and having portions thereof

broken away to clearly illustrate the con-

struction. Fig. 8, a vertical sectional view
of a portion of the cabinet, showing an edge 65
view of the rest. Fig. 9, a similar view
illustrating the front elevation of the rest,

and Fig. 10, a perspective view of one form
of cover or carrying case.

In carrying out my invention as here em- 70
bodied, 2 represents a cabinet which may be

of any suitable size, design and configura-

tion adapted to hold a motor as will be here-

inafter described.

The cabinet preferably comprises four 75
similar side walls 3, to the lower edges of

which is secured the base or bottom 4 and be-

tween the walls some distance above said

base is mounted a partition 5 forming a

drawer chamber 6, between said partition 80
the base in which slides the drawer 7, having
a knob 8 or its equivalent whereby said

drawer may be moved inward or outward.
In proximity to the upper edges of the

side walls are secured strips which entirely 85

surround the interior thereby producing the

flange 9 which is grooved as at 10 to receive

the supporting partition 11, said flange and
partition forming with the partition 5, a

motor chamber 12. Secured to the parti- 90

tion 11 and depending therefrom is a suit-

able motor 13, the stem 14 of which projects

upward through the partition 11 and car-

ries the turn table 15 on which rests the

record disk when being played. Secured to 95

the inner faces of the side Avails above the

flange 9 is a suitable relatively narrow ledge

16 which projects above the upper edges of

the side walls and fits within the cover to be

hereinafter described. 100

In one of the side walls of the cabinet are

formed the openings 17, one above the other

and these are covered with a plate IS hav-

ing openings 19, one above the other but

smaller in lena-th vertically thereby forming 105

a pair of pockets 20 for the reception of

the pair of hooks 21 carried by the base sec-

tion 22 of the horn support or bracket 23,

and to said base set ion is hinged the bead

section 24 at 25. The free end of said head no
section has an upwardly projecting exten-

sion 26 in which is formed the vertical open-
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ing 27 in which is rotatably mounted the

spindle 28, formed with one of the parts 2d

of the hinged or connecting member 30, and
to said part 29 is hinged or pivoted the other

5 part 31 by means of a rivet or its equivalent

32 and with the part 31 is formed the pintle

33 which passes through a portion of the

horn 34 and has a nut 35 threaded thereon
to prevent accidental displacement.

10 36 represents a metallic plate secured to

the inner face of one of the side walls pro-

jecting above the flange 9, and having an ex-

tension 37 formed therewith, which lies

along the face of said side wall above the

15 flange 9. To this plate is secured a casing

38, said plate preferably forming one wall

thereof, and said casing projects through
an opening 39 in the flange 9, and the upper
end of said casing terminates in line with

20 the outer face of said flange. In this casing

is slidably mounted the slide 40 having at

its lower end a foot or projection 41. With
the upper end of the slide 40 is formed a

bearing 42 in which is journaled the rest

25 43. Across the plate 36 and its extension 37

lies a rib or stop 44 spaced apart from the

flange 9 forming a space 45 in which the

foot 41 may slide. The rib 44 is also spaced
apart from the plate 36 throughout a por-

30 tion of its length so that the slide 40 may
work therein and when said slide is drawn
upward, the foot 41 will contact with said

rib and prevent the slide from being en-

tirely withdrawn and by moving the slide

35 to one side the foot will enter the space 45

and the slide will rest upon the flange 9 to

prevent it from being accidentally dis-

placed. At the upper edge to one side of

the cabinet are mounted the fastening mem-
*0 bers or hooks 46, the outer ends of which

enter openings 47 in one of the side walls

of the cover 48, said openings being sur-

rounded by plates 49 each having a hole 50

therein. In the side of the cabinet opposite
45 the side carrying the hooks is mounted a

keeper 51 adapted to receive the bolt 52 of

the lock 53 mounted in one of the side walls

of the cover whereby said cover may be
locked to the cabinet to prevent the use of

50 the machine by unauthorized persons and
also to prevent said cover from being acci-

dentally displaced while the machine is in

transportation.

The cover 48 may be made in any suitable
55 design having side walls 54 and a top 53.

said top carrying a depending centering
projection 56 which is preferably cylindrical

in shape and the end thereof is reduced in

circumference to form the extension 57. On
60 the interior of the cover is hinged a door

or partition 58, by means of hinges 59 or

their equivalent, the free end of said door
being held closed by a turn buckle 60 fas-

tened in place by a screw 61 or its equivalent
65 to one of the side walls of the cover. Said

70

75

door or partition 58 carries a pull strap 62

so that the same may be readily opened.
Between the hinged partition 58 and the

top 55 of the cover is formed a horn cham-
ber 63 and on the inner face of the hinged
partition is produced an annular rib 64.

In order that the horn may be placed in

the cover of the cabinet, it must be collapsi-

ble in form and I preferably produce said

horn in a number of sections.

65 represents the bell, the inner end of
which carries an internally threaded ring 66
into which is threaded the externally thread-

ed ring 67 carried by the co-acting end of

the middle section 68, the opposite end of gg
said section also carrying an externally

threaded ring 69 which is threaded into the

internally threaded ring 70 carried by the

co-acting end of the end section 71. The
opposite or smaller end of this last named gg
section has mounted thereon a ring 72 pro-

vided with a lug or fastening teat 73 adapted
to register with the slot 74 in one end of the

elbow 75. The opposite end of said elbow
is provided with a flange 76 which acts as a yo
bearing surface for the reproducer 77.

Within the flanged end of the elbow 75 is

mounted the tubular projection 78 which is

spaced apart throughout a portion of its

length from the walls of the elbow and this 95
projection is provided with a slot 79 with
which registers the lug 80 formed on the

inner face of the tubular portion 81 of the

reproducer, said tubular portion surround-
ing the tubular projection 78 and entering 100

the space between the walls of said projec-

tion and the walls of the elbow.

In order to describe the operation of the

device, I will suppose that the machine is

about to be put into use. The cover is first 105

unlocked and removed, after which the

drawer 7 is opened and the support or

bracket 23 removed therefrom and opened as

shown in Fig. 2, after which the hooks 21

are inserted through the openings 19 into 110

the openings 17 and by forcing the support
downward, said hooks will enter the pockets

20 thus firmly holding the support in place

upon the cabinet. The hinged partition 58

is then opened by turning the turn buckle 115

60 to one side, after which the three sec-

tions 65, 68 and 71 may be removed from
the cover 48 and each section secured to its

adjacent section by means of the threaded
rings. The elbow 75 is next removed from 120

the drawer and is secured to the end section

71 of the horn after which the reproducer 77
is removed from the draw and mounted in

position upon the elbow. The horn is then
placed upon the bracket by inserting the 125

spindle 28 of the hinged member 30 in the

opening 27 in the support 23, the free end
or that end of the horn which carries the
reproducer is then allowed to lie upon the

rest 43, the same having been raised to the 130
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position shown in dotted lines in Fig. 9, by
withdrawing the slide 40 from its casing and
moving it to one side so that the end of

said slide rests upon the flange 9. The ma-
5 chine is then ready to be used and by wind-
ing up the motor in the ordinary manner,
the turn table 15 will be caused to revolve

and this is adapted to carry one of the

record disks. When the machine is to be

10 taken apart to be set aside for the time be-

ing or to be transported, the support 23 is

removed, folded and placed in the drawer,
the horn disassembled and the elbow and re-

producer placed in the drawer, while the sec-

15 tions 65, 68, and 71 are placed in the cover,

the smaller end of the bell section 65 rest-

ing against the inner face of the top 55, and
surrounding the projection 56 but spaced
some distance therefrom. The middle sec-

20 tion 68 is then placed within the bell section

so that the smaller end of said middle sec-

tion surrounds the projection 56 and snugly
fits the same, and after this section is in

place, the end section is placed on the end of

25 the projection 56 so that the smaller end of
the last named section surrounds the exten-

sion 57. The hinged partition is then closed

and held in place by the turn buckle 60.

When said hinged partition 58 is closed, the

30 annular rib 64 carried thereby surrounds the

end of the end section 71 and also rests in-

side of the end of the middle section 68.

When the sections of the horn are in this po-

sition, the hinged partition 58 engages their

35 outer ends and prevents them from being
knocked about within the cover. The slide

40 is then moved to one side until it is in

alinement with its casing, after which it

may be inserted therein as will be readily

40 understood. The cover is next placed upon
the cabinet by inserting the fastening mem-
bers 46 into the holes 47 in one of the side

walls of said cover and the edges of the bal-

ance of the side walls of the cover allowed
45 to rest upon the upper edges of the walls

of the cabinet, after which the bolt of the

lock may be caused to engage the keeper-

In Fig. 10, I have shoAvn one form of

carrying case or cover used for transporting
the talking machine, in which 85 represents 50
the bottom having a pair of oppositely dis-

posed double side walls 86, said double side

walls being relatively low and parallel. To
the ends of the bottom are hinged the oppo-
sitely disposed semi-sectional body members 55
87 one of which over-laps the other. Said
body members correspond with the outer
contour of the talking machine cabinet and
cover and these body members each carry a

handle 88 whereby they may be held together 60
and the machine carried about.

Of course I do not wish to be limited to

the exact details of construction as here
shown as these may be varied within the
limits of the appended claims without de- 65

parting from the spirit of my invention.

Having thus fully described my invention,

what I claim as new and useful, is

—

1. In a talking machine a cabinet for hold-
ing the reproducing mechanism, a cover for 70

said cabinet having a horn chamber, a plate

provided with an extension carried by the

interior of the cabinet, a casing carried b}r

said plate, a slide provided with a foot

mounted in said casing, a rest rotatably 75

mounted upon the outer end of the slide, and
a stop disposed across the plate and its ex-

tension, a portion thereof being spaced from
said plate and extension, thereby forming an
opening through which the slide passes. 80

2. In a device of the character stated, a

cabinet for holding a reproducing mecha-
nism, a cover detachably secured to the cabi-

net, the top of said cover having a depend-
ing projection, the end of which is reduced 85
in circumference to form an extension, a

partition hinged to the cover and an annu-
lar rib carried by the inner face of said par-
tition as and for the purpose specified.

In testimony whereof. I have hereunto 90
affixed my signature in the presence of two
subscribing witnesses.

GIUSEPPE di STANISLAO.
Witnesses

:

Mary E. Hamer,
M. H. Lo Ree.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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To all whom it may concern

:

Be it known that I, Clinton E. Woods, a

citizen of the United States, residing at

Bridgeport, Connecticut, hare invented a

5 new and useful Reproducer for Talking-Ma-
chines, which invention is fully set forth in

the following specification.

This invention relates to reproducers for

talking machines, and while the invention in

10 some of its phases is applicable to the re-

production of either the vertically undulat-

ing or the laterally undulating style of

record, the greatest benefits through its use

are secured in connection with the laterally

15 undulating or zig-zag form of record groove.

In many records there are portions in

which the amplitude of vibration of the re-

corded sound greatly exceeds that of the

main body of the record. So also in some
20 records the amplitudes of the vibrations of

the record taken as a whole greatly exceed

those of other records in which the ampli-

tude is comparatively small. Little diffi-

culty is experienced in reproducing thfe

25 sounds represented by the undulations of

minute or of the average amplitude of vibra-

tion, but when the stylus bar is actuated

by the undulations of great amplitude, a

sudden blow is struck upon the diaphragm,
30 producing harsh and disagreeable reproduc-

tions, commonly referred to in the art as

"blasts," and it is one of the objects of the

present invention to provide a reproducer
which shall avoid the "blasts" or harsh and

35 foreign noises referred to. This is accom-
plished in the present invention by provid-

ing a connection between the stylus bar and
the diaphragm which shall be sufficiently

rigid and unyielding to transmit all of the

40 smaller or more minute vibrations from the

record to the diaphragm undiminished,
which connection, however, is slightly yield-

ing in character under the influence of a sud-

den or harder blow which would be trans-

45 milted as the result of the stylus of the re-

producer being actuated by the undulations

of great amplitude. The result of this con-

struction is that the blow which would be im-

parted to the diaphragm by the undulations

50 of great amplitude is cushioned, thereby
softening down the resultant note in re-

production, and avoiding the "blast" or

harsh and foreign noise heretofore resulting

from this cause.

It has heretofore been proposed in repro- 55
ducers for talking machines to employ a dia-
phragm of metal, such as aluminum, having
annular corrugations on the central portion
of the diaphragm with radial corrugations
extending from the annular corrugations out 60
toward the periphery of the diaphragm.
Such diaphragm, when made of aluminum,
possesses many superior and desirable quali-

ties, but it has been found that in actual
practice it is liable to become buckled, thus 65
materially lessening the fine qualities of the
reproducer.
A further object, therefore, of the present

invention is to provide means whereby the
buckling of such diaphragm may be avoided 70
and its fine qualities preserved.
In its preferred form, therefore, the in-

vention consists of a metallic diaphragm,
preferably of aluminum, having an axial
opening of some considerable extent, pref- 75
erably from three-eighths to one-half inch in
diameter, surrounding which opening there
is a plurality of annular corrugations on the
central portion of the diaphragm with radial
corrugations extending from the annular 80
corrugations outward toward the periphery
of the diaphragm. Secured over the axial
opening is a cork disk which is much thicker
than the diaphragm itself and of a diameter
approximating that of the outer annular 85
corrugation, the cork disk being secured to

the diaphragm in any suitable way, as by
cement. The end of the stylus bar opposite

the stylus proper is connected preferably
to the center of this cork disk, and the dia- 90

phragm is mounted in a suitable frame or
box of metal between cork gaskets, the whole
being held in place in any suitable manner,
as by an elastic split ring, whose outer pe-

riphery enters an undercut groove in the 95

walls of the diaphragm casing. If desired,

the diaphragm may he. and preferably is,

protected by a suitable shield or cover which
likewise in;iy be held in place by (he split

ring. 100

The inventive idea involved is capable of

receiving a variety of mechanical expres-

sions, one of which, for the purpose of illus-

trating the invention, is shown in (lie ac-

companying drawings, hut it is to be ex- L05

pressly understood that such drawings are

for the purpose of illustration only, and

are not designed to define the limits of the
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invention, reference being had to the claims

for this purpose.
In the drawings:—Figure 1 is a perspec-

tive view of the reproducer mounted in

5 position on the end of a suitable tone arm;
Fig. 2 is a central sectional view on the line

2—2 of Fig. 1 ; Fig. 3 is a perspective view

of the diaphragm, cork disk, and the stylus

bar separated from the sound box or casing;

10 Fig. 4 is a plan view of the diaphragm alone.

In said drawings, 1 indicates the dia-

phragm frame or casing of the usual or any
suitable construction, preferably of metal.

and 2 the central neck or hub thereof, while

15 3 indicates the diaphragm proper, and 4 the

stylus bar. The diaphragm 3 is preferably

provided with annular corrugations 5 sur-

rounding an axial opening (> which is of

some considerable extent, preferably being

20 from three-eighths to one-half inch in di-

ameter. Radiating from the annular corru-

gations 5 outward toward the periphery of

the diaphragm are radial corrugations 7.

Secured over the central portion of the dia-

25 phragm is a disk 8 of cork, Avhich should be

of fine quality and of some considerable

thickness and preferably has a diameter ap-

proximating that of the outer annular cor-

rugation 5. This cork disk is secured to the

30 diaphragm in any suitable way, preferably

by cement, and the stylus bar 4 has its inner

end 9 secured to the cork disk in any ap-

proved manner, and is fulcrumed at 10, 10,

on the diaphragm box or casing, and carries

35 the stylus proper 11 at its outer end. The
diaphragm is mounted in the casing 1 be-

tween cork gaskets 12, 12, and over the outer

gasket 12 is placed a suitable cover or shield

13. The parts thus positioned are held in

40 place by a split ring 14 having a peripheral

flange which enters an undercut groove 15

on the inner wall of the diaphragm casing,

as clearly shown in Fig. 2. As thus con-

structed, the sound box is designed to be

45 mounted in any suitable way upon a proper
support, such as the usual tone arm 16.

In operation, the stylus 11 rests in and is

actuated by the undulations of the record

groove and is thereby caused to impart cor-

50 responding vibrations to the diaphragm 3.

The stvlus bar, however, is not connected to

the diaphragm, but to the cork disk 8. This
cork disk is of such a rigid character, how-
ever, that it does not yield under the im-

55 pulses of the stylus bar, due to the more
minute undulations (those of lesser ampli-

tude) of the record, and therefore imparts
the vibrations corresponding to such un-
dulations to the diaphragm undiminished.

60 When the stylus bar 11, however, is actuated

by undulations of the record groove of great

amplitude, a sudden or harder blow is im-
parted to the cork disk 8, under which it

yields more or less, depending on the

65 amount of increase of the amplitude of vi-

bration, so that the blow, due to the in-

creased amplitude, is cushioned or softened
and the " blast," heretofore resulting from
undulations of great amplitude, is avoided.
The cork possesses superior qualities as the 70
yielding medium between the stylus bar and
the diaphragm, by reason of the fact that it

is impervious to moisture and will not de-
teriorate through oxidation as the result of
long exposure to the air, and it therefore 75
preserves its superior qualities throughout
a long period of time. Furthermore, it has
been found that when the aluminum dia-
phragm, corrugated as described, is provided
with a central opening of considerable ex- 80
tent and the cork disk employed in con-
nection therewith as the means for uniting
the stylus bar with the diaphragm, the
buckling action heretofore experienced with
such diaphragms is eliminated, while at the 85
same time preserving the fine qualities of
this class of diaphragms.
While the invention has thus been de-

scribed with considerable particularity, in
order that the best form of the invention 90
may be readily understood, the invention is

not limited to the specific details hereinbe-
fore set forth, since changes may be made in
many of the details of construction, without
departing from the true spirit of the inven- 95
tion as defined in the appended claims.

Having thus described my invention, what
is claimed is:—

1. In a sound box, the combination of a
diaphragm casing, a diaphragm having an 100
enlarged central opening therethrough, a
disk of cork secured to said diaphragm over
said opening, and a stylus bar secured to

said disk and out of contact with the dia-

phragm. 105
2. In a sound box, the combination of a

diaphragm casing, and a diaphragm having
a central opening therethrough and annular
corrugations surrounding said opening, with
a cork disk secured to said diaphragm over 110
said corrugations and opening, and a stylus

bar connected to said disk.

3. In a sound box, the combination of a
diaphragm casing, a metallic diaphragm
having a central opening, and annular cor- 11*

rugations surrounding said opening, a cork
disk secured to said diaphragm over said
opening and annular corrugations, and cor-

rugations on said diaphragm extending
radially from said annular corrugations. 120

4. In a sound box, the combination of a
diaphragm casing, a metallic diaphragm
mounted therein, said diaphragm having an
enlarged central opening, with a disk of
cushioning material secured to said dia- 125

phragm over said opening, and a stylus bar
secured to said disk and out of contact with
the diaphragm.

5. In a sound box, the combination of a
diaphragm casing and a diaphragm mount- 130
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ed therein between cork gaskets and having
a central opening surrounded by annular
corrugations with radial corrugations ex-

tending therefrom, with a cork disk secured

to said diaphragm over said opening and
annular corrugations, and a stylus bar se-

cured to said cork disk.

In testimony athereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

CLINTON E. WOODS.
Witnesses

:

John R. Petbie,

J. S. Griffith.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, William W. Young, a

citizen of the United States of America, re-

siding at Agawam, in the county of Hamp-
5 den and State of Massachusetts, have in-

vented a new and useful Method of Making
Acoustic Diaphragms, of which the follow-

ing is a specification, the same being a di-

visional part of my application Serial No.
10 516,555, filed in the United States Patent

Office September 7, 1909.

My invention relates to improvements in

methods of making acoustic diaphragms for

talking-machines, telephones, and the like,

15 and consists broadly and generally in rough-
ening or indenting one or both surfaces or
faces of a diaphragmal member and apply-
ing thereto a compound, emulsion, solution,

or mixture which is capable of hardening
20 and forming a coating and of permanently

uniting with said member, as hereinafter set

forth.

The object of my invention is to produce
an acoustic diaphragm, of the class men-

25 tioned above, which possesses superlatively

in addition to the absolutely essential the

otherwise desirable and long sought char-

acteristics and qualities of a device of this

kind, among which characteristics and quali-

30 ties mention may be made here of durability

and stability, resiliency and resonance, capa-
bility of giving out clear, loud and distinct

tones of great volume and depth, and of

evenly distributing the sound waves, and
35 immunity from blasts and scratching sounds

and other alien and discordant noises.

Other objects will appear in the course of

the following description.

A diaphragm constructed in accordance
40 with the method broadly and generally out-

lined above may be improved for some and
probably many purposes by perforating it

and transforming the perforations or perfo-

rated parts into lesser diaphragms, or even
45 by perforating and leaving the perforations

open, as will be subsequently explained.

In the accompanying drawings, which
form part of this application and in which
like characters of reference indicate like

50 parts throughout the several views—Figure
1 is a face view of an imperforate dia-

phragm, and Fig. 2, a similar view of a

perforated diaphragm, both made in accord-

ance with my method; Figs. 3, 4 and 5, each

a face view of a diaphragm including some 55
form of the lesser-diaphragmal feature and
made in accordance with said method, and,
Fig. 6, a face view of a diaphragm pro-
duced in the same manner as the others ex-
cept that it is checked instead of pitted. 60

I will now explain in detail how the dia-
phragm is produced, but wish first to state
that said diaphragm may be made individu-
ally, that is, by itself, or a strip or sheet may
be prepared and the diaphragm cut from 65
that, whichever way is most practical with
any given material or materials. For the
sake of brevity I will apply the following
description to a single diaphragm, with the
understanding that such diaphragm might 70
constitute a part of a strip or sheet from
which it is to be cut at some particular stage
or at the end of the manufacturing process.
In the simplest or primary form of my in-

vention, that shown in either the first or last 75
view, I take a disk 1 of some suitable ma-
terial and by means of dies or other suitable
appliances or instruments pit in the first

instance and check in the second instance
one or both surfaces, preferably both, of 80
said disk, and then treat the pitted or
checked disk with a compound, emulsion, so-
lution or mixture which possesses the neces-
sary qualifications, or if the disk be of fiber

then the pitting or checking is not done 85
until after first applying such mixture. The
pits, represented at 2, and the checks, rep-
resented at 3, may be regular or not, as de-
sired, but are usually quite small and close

together, although for some purposes and in 90
some cases they will be coarse. Consider-
able latitude should be allowed in the matter
of breaking up, roughening or indenting the
surface or surfaces of the disk, since the
only essential thing is to obtain the uneven- 95

ness, although for talking-machines the pit-

ted diaphragm lias been found to give as

good if not better results than one having
merely roughened surfaces. The checking
approaches very closely in effect and result 100
the pitting, but if in place of the former
cither set of cross cuts was omitted, as might
be done, the appearance at least would be

changed and it is doubtful if the results

would equal those obtained in (he other 105

cases. As already noted, however, 1 do not

desire or intend (<» be limited lo any particu-

lar means for or method of, roughening, in-
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denting, or otherwise rendering irregular
j

the disk surfaces, nor to any particular de-

sign for such surfaces.

The aforesaid mixture is applied to the

5 disk 1. after indenting if a metallic disk and
before if a fibrous disk be used, in any con-

venient manner, generally by dipping the

latter in the former, although such mixture
might be put on with a brush or its equiva-

1 lent. After receiving or being coated with
the proper amount of the mixture, the disk

thus prepared, if of fiber, is exposed to air

or subjected to heat to partially dry the

coating, then it is pressed between suitable

dies to indent it, next the treated and in-

dented disk is again treated with the mix-
ture, and finally it is baked. After coating

the indented metallic disk one or more times,

and partially drying if more than one coat

be applied, the same is baked. The result-

ing diaphragm in either case is an excellent

acoustic medium, such as I have defined in

the early part of this specification.

A variety of different kinds of metallic

25 and non-metallic materials may be employed
for the disk 1, but any material to be thus

employed should be thin and must be of a

nature well adapted to take the mixture
when properly applied thereto and enable

SO such mixture to unite therewith, and possess

the necessary qualities of then producing the

desired effect. Thin sheet-aluminum and
pure linen-fiber paper or card-board are

among the best materials and give some of
:

" the best results.

The imperforate diaphragms shown in

Figs. 1 and 6 are the resulting products of

the method hereinbefore outlined. In Fig.

2 appears a diaphragm having a number of
40 perforations 4 therein, otherwise it is simi-

lar to the two just mentioned and is pro-

duced by the same method. The perfora-

tions are generally cut before the mixture
is applied to the disk. The surfaces of the

45 Fig. 2 diaphragm may be checked like those

of the Fig. 6 diaphragm, instead of being
pitted and having the resulting pebbly ef-

fect indicated in all of the views except the

last, and this is true of the Figs. 3, 4 and
50 5 diaphragms. So. also, is it true that any

land of surface roughening or indenting
which is applicable to one form of dia-

phragm is applicable to all.

For many if not most uses to which my
55 diaphragm is to be put, I find it very ad-

A'antageous to perforate the disk 1 and to

cover such perforations with very thin ma-
terial, such as tissue paper for example,
which forms lesser or minor diaphragms 5

c0 on or in the diaphragm proper or major
diaphragm. These lesser diaphragms may
be made by using individual disks 6 with
which to cover the perforations 4 separately,

as in Fig. 3 ; or a ring 7 with which to cover
65 the perforations collectively, as in Fig. 4;

or cross strips 8—S the terminals of which
extend across the perforations, as in Fig.

5 ; or the lesser diaphragmal material ap-
plied in some other form to the disk 1 so

as to cover the perforations. The lesser dia- 70
phragmal material or integument, whatever
its form or shape, is applied to the pitted,

indented or roughened metallic disk after

a first application of the mixture in this

case, and to the fibrous disk while in its 75
plain or unindented condition, but after a

first application of said mixture, neverthe-

less; then more of the mixture is applied,

and the disk with its accretions is baked,
excepting in the case of the fibrous disk 80
which must be partially dried and subjected

to the dies which indent it before the second
application of the mixture and the baking.
The method in either of the above cases is

the same as that previously described, with 85

the lesser-diaphragmal feature added.
The integument is so applied to the disk

that it forms a close union therewith at sub-

stantially all points in the area of said in-

tegument. 90

The perforations 4 may be of various
shapes and sizes, arranged in any desired

form regularly or irregularly, and more or

less numerous in any given case.

The material or combination of materials 95

used for coating the disks, and the integu-

ments when present, including both sides of

the lesser diaphragms 5, must be of such a

nature that the same will adhere firmly to

the parts and sattirate or impregnate the 100

fibrous disks, and also cause such integu-

ments to adhere firmly to the disks; fur-

thermore, the nature of the coating must be
such that it will so unite with the other ele-

ments and harden during the process of 105

manufacturing the diaphragms as to pro-

duce devices having the required stability,

permanence and excellence.

I prefer to employ for such coating sili-

cate of soda or silicate of potash, oxid of HO
zinc, and an earth cement, the proportions
of which may vary to some considerable ex-

tent without seriously affecting the efficiency

of the mixture made therefrom. As a work-
ing basis for compounding the mixture, H5
however, one part each of the oxid of zinc

and the cement to twenty parts of the sili-

cate of soda or silicate of potash may be
taken. The mixture in baking becomes
hard and in this condition is fixed on the 120

disks, and in them when fibrous, to which
it is applied and firmly, completely and
permanently unites the several elements or

materials into an integrate structure.

In addition to the variations already *25

noted others may be made without depart-

ing from the nature of my invention.

TVhat I claim as my invention, and desire

to secure by Letters Patent, is

—

1. The method of making acoustic dia- *30
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10

15

phragms, of the class described, consisting

in perforating suitable thin material, in ap-

plying a suitable coating to such material

and causing the same to harden thereon, and
in applying a suitable integument to the

perforated parts of said material, while the

coating on said material is in a moist con-

dition and without covering the entire area

of the material with the integument, and in

surface breaking said material at some stage

in the process of manufacture.
2. The method of making acoustic dia-

phragms, of the class described, consisting

in perforating a disk of suitable material, in

applying a suitable coating to such disk, in

applying to the perforated parts of the

coated disk, without covering the entire

disk, a suitable integument, the latter being

applied while such coating is in a moist
condition, in again applying the coating and 20
causing the same to harden, and in surface
breaking said disk at some stage in the proc-
ess of manufacture.

3. The method of making acoustic dia-

phragms, of the class described, consisting, 25

first, in applying a suitable coating to

fibrous material ; second, in partially drying
said material with its accretions; third, in

surface breaking said material; fourth, in

applying more of said coating, and, fifth, SO

in causing the coating to harden.

WILLIAM W. YOUNG.
Witnesses

:

F. A. CUTTEE,
A. C. Fairbanks.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Alex Fischer, a sub-

ject of the Kino- of England, residing at

8 Maclise road, Kensington, London, Eng-
5 land, have invented certain new and useful

Improvements in Flexible Joints for the

Tone-Arms of Talking-Machines; and I do
hereby declare the following to be a full,

clear, and exact description of the inven-

10 tion, such as will enable others skilled in the

art to which it appertains to make and use

the same.
This invention refers to flexible joints for

the tone arms of talking machines and has
15 for its object the removal of the tendency to

bind, that in joints for which I obtained
Letters Patent No. 879755 has been found
to occur between the convex portion of the

flange attached to the moving member and
20 the concave portion of the flange attached

to the fixed member.
The flexible joint made according to my

present invention comprises as in the pre-

vious case, two members, a fixed member in

25 connection with the trumpet and a movable
member in connection with the tone arm,
but in place of providing curved flanges

with their center of curvature on the same
side of the joint as the moving member, I

30 provide a flange in connection with one of

the members which flange is curved and has
the center of curvature located on the same
side of the joint as the fixed member the

other member being provided with a bear-

35 ing surface corresponding to and concentric

with the aforesaid flange and being in addi-

tion provided with parts extending beyond
and around the edge of the flange carrying
means coming on the other side of the flange

40 to keep the flange and the corresponding
surface in contact.

In one way of carrying out my present in-

vention, in place of providing a convex
flange on the moving member coming be-

45 tween two flanges attached to the fixed mem-
ber, I provide the fixed member with a con-

vex flange such flange being convex at the

outer and concave at the inner surface, the

curvatures being both si nick from the same
50 center and I provide the moving member,

that is the tone arm, with two flanges curved
so as to correspond to the inner and outer

surfaces of the aforesaid fixed member and
connected together so as to form a species

of cap. The moving member is thus sup- 55
ported by the two flanges attached to it and
enabled to move in conformity with the con-
vex flange of the fixed member.

I may either have the two flanges attached
to the moving member coming directly into 60
contact with the convex flange attached to

the fixed member in a manner analogous to
that described and shown in connection with
Figure 3 of my aforesaid specification or I
may employ balls coming between any of 65
the bearing surfaces either resting directly
upon such surfaces or working in grooves
therein. Where it is desired to adjust the
balls I provide screws coining at the back
of the balls, which screws pass through the 70
cap. I prefer that the directions in which
the holes or grooves for the. reception of
the balls are drilled shall be radial with re-

spect to the center of rotation of the joint.

In another way of carrying out my in- 75
volition I provide the moving member with
a flange and the fixed member with two
flanges forming a species of cap. In this

case also I arrange that the center of curva-
ture is on the trumpet side of the joint, cor- 80
responding alterations being made in the
rest of the construction.

In the case where I dispense with the
grooves on the intermediate flanges and
use balls merely touching this flange, or So
where I dispense with the use of ball bear-

ings altogether, I may provide the moving
member with lugs in order to prevent the
rocking over motion of the sound box. And
in order that my said, invention may be bet- 90
ter understood, I will proceed to describe

the same with reference to the drawing ac-

companying this specification, in which:

—

Fig. 1 shows side elevation of one form of
my joint; Fig. 2 shows same in vertical Ion- 95

gitudinal section; Fig. 3 shows similar view
to Fig. 2 but with the moving member in

its extreme position. Fig. 4 snows plan of

Fig. 1. Fig. 5 shows plan of Fig. 2 with a

poll ion cut by the line A B Fig. 2 in sec- imi

tion. Fig. (') shows sectional elevation simi-

lar to Fig. 2 of another form of my inven-

tion. Fig. 7 shows plan of a del ail. Fig. 8

is a diagram of the essential features of the

invention. LOS

The same letters and numerals of refer-

ence are employed to denote Hie same parts

in all the views.
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a shows convex flange which is attached

to the exit tube b provided at the top with

a socket c forming the fixed member, and a

pin d for retaining the flange e of the trum-

5 pet elbow in position.

/ shows a flange similarly curved to the

convex flange a and provided with a bearing

surface g which works against the underside

of the flange a. The flange / has attached

10 thereto a ring like cap or cover A forming
with the flange / the movable member. This
cover h is made preferably of a similar

curvature to the flanges a and /.

/ are screw plugs provided with a con-

15 cavity at the end in which balls m are

mounted. These screws k screw through the

cap h in such a manner that the ball m and
the screw are radial to the center of the

curvature of the top of the flange a, the

20 fixed member.
n is a lock nut around the screws and p

is a hole passing through the screw h to

allow for lubrication when required. The
balls m of which three are provided in the

25 forms shown in the drawing work upon the

top of the flange a, the fixed member, and
are so adjusted that the bearing face g of

the flange / moves against the underside of

the flange a -with the minimum amount of

30 friction necessary for a sound tight joint-

It should be observed that the curvature of

all the working surfaces is struck from the

same center and that such center is on the

trumpet side of the joint.

35 q shows a bracket, see Figs. 1 and 4 to

which is fixed the socket c thus holding the

flange a stationary.

It will be seen that it is possible to move
the flange / and with it the cap h forming

40 the movable outer member in any direction

with respect to the flange a, the fixed inner

member, for example it may be given a

rotary motion and a motion from side to

side from any position.

45 r shows tone arm dotted at Fig. 1. This
is attached to the opening s provided in the

flange / and leading to the exit tube b. As
the tone arm is attached to the opening s

which is in one with the moving member it

50 follows that the tone arm can move in any
direction. Therefore when a sound box is

on the end of the tone arm the sound box
may have an up and down motion and a mo-
tion across the record, around the center of

55 rotation of the tone arm.
In order to prevent the sound box from

recking over, that is to prevent the needle

coming at the wrong angle with respect to

the record. I provide means for preventing
60 the movable member moving from side to side.

This will be seen at Fig. 5 where t shows
a lug made with the cap h, and u shows
a similar lug screwed to the cap h at the po-

sition of 180 degrees from the lug t. The
63 lugs t and u project inwardly and come

in contact with the side of the exit tube b

of the fixed member thus preventing any
side action along the line C D of Fig. 5.

Eeferring to Figs. 6 and 7 in this case in
place of providing the fixed member with 70
one convex flange I provide the fixed mem-
ber with two (outer) convex flanges v and
w and the movable member with an (inner)
similarly formed single flange 2.

v shows one of the flanges attached to the 75
exit tube b, and socket c and a pin d for re-

taining the flange of the trumpet elbow.
The flange v has attached to it at some dis-

tance therefrom a ring like cap or cover w.
The flanges v and w and the exit tube b and 80
the socket c forming the fixed member are
held by a bracket similar to the bracket g
Fig. 1. The movable member is formed
with the single flange 2. The flange 2 works
against the bearing surface of the flange v. 85
The flange 2 is provided with a tube 4 lead-
ing to the opening s for attachment to the
tone arm. The balls m in this case are held
in the screws k as before only they point up-
ward instead of downward as previously, 90
and the screws k screw into the ring-like
cap or cover w, the balls coming on the
under side of the flange 2. the movable mem-
ber. The curvature of all the working faces
is struck from the same center and such 95
center is on the trumpet side of the joint as
in the previous case.

In order to prevent the rocking over of the
sound box the movable member that is the
flange 2 is provided with two lugs 5 which 100
come in contact with the sides of the fixed
member thus preventing the rocking over.

I may make my invention in many forms
still keeping to the general principle of a
flexible joint for the tone arm of talking 105
machines, provided with a fixed convex
flange or flanges correspondingly curved
movable flanges or flange the curvature of
the flanges being struck from a point on the
trumpet side of the joint. 110

It will be observed that the center of curva-
ture of both the flange a and the bearing-
surface g is well above the joint, thus pro-
viding a relatively long radius. In this

way the needle at the outer end of the tone 115

arm is made to traverse a relatively flat arc
which is inclined in the direction of the pull
of the record on the needle. By thus caus-
ing the needle to rise at a relatively sharp
angle in the direction of the pull of the rec- 120

ord on the needle, a very easy movement is

obtained which is not interfered with when
the table wabbles in the usual way.

Fig. 8 is a diagram of the essential fea-

tures of the invention and indicates the x25

manner in which it operates. / indicates

that part of the joint which is connected at

x with the trumpet T. a indicates that part
of the joint connected with the tone arm r
which carries the needle N. C indicates 130
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the center of curvature of the parts / and
a and c' indicates an arc struck from the

center C and passing through the point of

the needle. The record or table is indi-

5 cated at W, and the arrow F' indicates a

force which tends to pull the needle out-

ward from the center of the record. When
the table wabbles the needle moves in the

arc indicated at c'
'.

10 What I claim as my invention and desire

to secure by Letters Patent in the United
States of America is:

—

1. A flexible joint for the tone arm and
trumpet of a talking machine, comprising a

15 fixed member connected with the trumpet
and a movable member connected with the

tone arm, one of said members having a

curved flange and the other member having
a bearing surface corresponding to and con-

20 centric with said flange, and means acting

on said flange for keeping it and the bear-

ing surface in contact with each other, the

center of curvature of said curved flange

and bearing surface being on the same side

25 of the joint as the fixed member and located

well outside the joint whereby the needle
on the outer end of the tone arm is made to

traverse a relatively flat arc inclined in

the direction of the pull of the record on
30 the needle.

2. A flexible joint for the tone arm and
trumpet of a talking machine, comprising
a fixed member connected with the trumpet
and a movable member connected with the

35 tone arm, one of said members having a

curved flange and the other member having
a bearing surface corresponding to and con-

centric with said flange, means acting on
said flange for keeping it and the bearing

40 surface in contact with each other, the cen-

ter of curvature of said flange and bearing
surface being located well above said joint

whereby the needle on the outer end of the

tone arm will rise at a relatively sharp angle

in the direction of the pull of the record on 45

the needle.

3. A flexible joint for the tone arm and
trumpet of a talking machine, comprising a
fixed member connected with the trumpet
and provided with a concavo convex flange, 50

a movable member connected with the tone
arm having a bearing surface corresponding
to and in contact with said flange, and means
supported by the movable member for hold-
ing the bearing surface and the flange in 55

contact with each other, the center of cur-

vature of said flange and bearing surface be-

ing located well outside of and above the

joint whereby the needle on the outer end
of the tone arm is made to rise at a relatively 60

sharp angle in the direction of the pull of

the record on the needle.

4. A flexible joint for the tone arm and
trumpet of a talking machine, comprising
a fixed member connected with the trumpet 05

and provided with a concavo convex flange,

a movable member connected with the tone

arm having a bearing surface corresponding
to and in contact with the flange, a cap sup-

ported by the movable member, screw plugs 70

carried by this cap, balls at the outer ends
of said screw plugs bearing on the concavo
convex flange and holding it in contact with
said bearing surface, the center of curvature
of said flange and said bearing surface be- 75

ing located outside of and well above the

joint whereby the needle on the outer end
of the tone arm is made to traverse a rela-

tively flat arc of large radius inclined in the

direction of the pull of the record on the 80

needle.

In testimony whereof, I affix my signa-

ture, in presence of two witnesses.

ALEX FISCHEE.

Witnesses:
A. Browne,
A. E. Vidal.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:

Be it known that we, William Rotter and
Richard S. Arthur, citizens of the United
States, residing at Newark, in the county of

5 Essex and State of New Jersey, have in-

vented certain Improvements in Phono-
graphic Dolls, of which the following is a

specification.

The objects of this invention are to pro-

10 vide a doll in which sound reproducing ap-

paratus is arranged so that the doll will ap-
pear to talk; to obtain the issuance of sound
from the proper part of the doll's body; to

enable the sound reproducing apparatus to

15 be conveniently operated and controlled, and
records to be readily and easily changed ; to

arrange the parts of the apparatus so that

they will not be easily tampered with; to

provide means for retaining the record drum
20 in idle position to receive the thrust required

to insert a record; to provide improved
means for releasing the feed nut from the

thread bar when the record has been plaj^ecl;

to provide improved means for returning
25 the record to its initial position after having

been played and the feed nut removed; to

provide means for positively removing the

sapphire from the record during the return

of the record to initial position; to maintain
80 the feed nut in true relation to the thread

bar ; to secure simplicity of construction and
operation, and to obtain other advantages
and results as may be brought out in the

following description.
35 Referring to the accompanying draAvings,

in which like numerals of reference indicate

the same parts throughout the several views,

Figure 1 is a central sectional view through
a doll, looking from the back toward the

40 front of the same, and showing our im-
proved mechanism mounted therein; Fig. 2

is a view of said mechanism from the front

with the doll body removed ; Fig. 3 is a top
view of the same; Fig. 4 is a view similar

^ 5 to Fig. 2, showing the operating lever partly

depressed; Fig. 5 is a sectional view on line

A—A of Fig. 4 looking down; Fig. is a

view similar to Fig. 2 showing a modified
cons! ruction with a detent for holding cer-

'
'' tain levers while the record is being played;

Fig. 7 is a similar view showing said levers

engaged by the detent; Fig. 8 is an elevation

looking from (lie right hand side of Fig. 6;

Fig. !> is :\ vertical sectional view taken on
£5 line Ii B of Fig. 0; Fig. 10 ia a perspective

view of the detent for retaining said levers

;

Fig. 11 is a perspective view of the arm for
raising the reproducer ; Fig. 12 is a perspec-
tive view of the feed nut and its attached
brake; Fig. 13 is a perspective view of a cer- 60
tain raising lever, and Fig. 14 is a similar
perspective view of a locking lever.

In the specific embodiment of the inven-
tion illustrated in said drawings, the refer-
ence numeral 1 indicates the torso or body of 65
a doll, made up of an upper section 2 carry-
ing the arms 3, 3 and head 4, and a lower
section 5 carrying the legs 6, 6, said sections
being secured together in any desired or
well-known manner. Within the said torso 70
or body 1 is a strap metal frame 7 for carry-
ing the various mechanisms hereinafter de-
scribed, said frame comprising a bottom
plate 8, a top plate 9 substantially parallel to
the bottom plate and a connecting side piece 75
10 preferably perpendicular to the top and
bottom plates. From the free end of the
bottom plate 8 an extension 11 is turned up-
ward for a short distance substantially par-
allel to the side piece 10 for purposes here- 80
inafter described. Said frame is supported
in upright position within the upper sec-

tion 2 of the doll body upon a bed or filler

block 12 in the lower section 5, a screw 13
being shown introduced centrally upward 85
from the bottom of the lower section through
the filler and screwing into the bottom plate
8 of the frame to clamp the several parts to-

gether. Any suitable means may be em-
ployed to prevent twisting of the frame on 90
the filler, but as here shown said filler is re-

cessed to receive the bottom plate of the
frame.

The phonographic reproduction of sound
is obtained by a reproducer 14 on the top 95

plate 9 coacting with a cylindrical record 15
therebeneath, and in order to issue the

sound from the head 4 of the doll a horn 10

extends upward from the reproducer
through the neck of (he doll into the head. 100

Said cylindrical record 15 is frictionally

held upon a drum 17 lived on a thread-bar

18 slidably splined on a rotatable spindle in.

It is to he understood that said spindle is

mounted intermediate 0!' and substantially 105

parallel to the upper and lower plates o(

the frame and extends from side to side of

the doll. For rvting the spindle, an
axle 'JO is riveted or ol'-

I Firmly se-

cured to the side piece 10 td projeel In- HO
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wardly of the frame, and extend longitudi-

nally through the spindle. The axle 20 is

preferably the same length as the spindle

and is suitably recessed at its free or outer

5 end to receive a screw 21, the head of which,
together with an interposed washer 22, over-

lies the end of said spindle to prevent longi-

tudinal displacement thereof. A gear-wheel
23 fast on the spindle 19 at its end adjacent

10 the side piece of the frame, receives its ro-

tary movement through a suitable train of

gearing from a spring shown within a cas-

ing 24 as is usual and customary in the art.

This train of gearing preferably includes a

15 governor comprising a rotating governor
shaft 25 carrying a friction disk 26 adapt-
ed to be slid by the centrifugal action of

weights as is usual in governors of the cen-

trifugal expanding type. As the governor
20 shaft 25 gains speed the friction disk 26

is thus brought into contact with a brake 28

supported from the bottom plate 8 of the

frame and which is held in adjustable rela-

tion to the normal position of the friction

25 disk by means of a screw 29 from the side

piece 10 of the frame. An approximately
constant speed of rotation of the record is

therefore provided, the rate of which can
be adjusted as desired.

30 The feed nut 30 (see Figs. 5, 9 and 12) to

coact with the thread bar IS to advance the

record, consists of an arm 31 projecting for-

wardly across the thread bar from a rod 33

on which said arm is pivotally mounted, as

35 by a transverse hole 32 through itself. Said
arm is also hollowed or recessed at its under
side intermediate of its ends, as at 34, and
threaded for said hollowed or recessed por-

tion so that as the arm rests on the rotating
40 thread bar 18 said bar is fed longitudinally

as desired. The pivot rod 33 carrying the

feed nut is shown affixed to the side piece 10

of the frame projecting inwardly therefrom
substantially on a level with and parallel to

45 the thread bar, and carrying upon itself a

spiral spring 35 fastened at its one end to the

side piece and resting upon the feed nut 30
at its other end to exert a constant depress-

ing force thereon. A depending brake arm
50 36 secured to the feed nut at its pivoted end

by an offset 37 carries at its lower end a

brake 38 adapted to engage the periphery of

the friction disk 26 of the governor when
the feed nut is raised, thereby stopping the

55 rotation of the several parts.

During the rotation and consequent ad-
vancement of the record as above described,

the reproducer 14 above referred to engages
the same to produce the sound. This repro-

60 ducer comprises a circular head 39 tapering
Upwardly inward from its peripheral edge
to an upwardly projecting neck 40 integral

therewith. Said neck 40 is slidahly mount-
ed in a collar 41 carried by the top plate 9

65 of the frame 7 said collar being integral with

or secured to an auxiliary plate 42 having
slots 43, 43 through which extend clamping
screws 44, 44 for adjustably securing said
auxiliary plate 42 to the top plate. The
neck 40 of the reproducer depends from the 70
collar 41 through an enlarged slot 45 in the
top plate, said slot being open at the free

end of said top plate so that the auxiliary
plate 42 may be removed with the repro-
ducer. By virtue of this enlarged slot 45 75
and the screw slots 43 it will be obvious that
the reproducer maj^ be adjusted to any de-

sired position.

Extending diametrically across the upper
end of the collar 41 slidably supporting the so
reproducer is a bridge or plate 40 having at

its center a tension adjusting screw 47 de-
pending axialby coincident into the collar 41
and provided with an annular lateral flange
or shoulder 48 adjacent its lower end 85
against which abuts a spring 49 for ad-
justing the tension on the diaphragm (not
shown) within the reproducer. The neck 40
of the reproducer is provided with an under-
cut recess 50 into which fit fingers or ends 90
of a j'oke 51 for raising the reproducer as

will be hereinafter described.

For controlling the feed nut 30 to raise or
lower the same whereby the brake 38 is si-

multaneously applied or released, we provide 95
a raising lever 52 having a tapered upper
end 53 and pivoted in a bracket 54 on the
bottom plate 8 of the frame to swing trans-

versely to the arm 31 of the feed nut 30. A
locking lever 55 is shown mounted upon the 100
same fulcrum as the raising lever and be-
side the same, said locking lever being pro-
vided with a stepped upper end having a
middle elevation 56 over which the feed nut
must be raised to place the same in its op- 105
erative position from the inoperative posi-

tion or vice versa. A relatively shallow re-

cess 57 is provided at the side of this eleva-

tion 5G away from the record, in which the
feed nut may rest and be maintained there- 110
by out of engagement with the thread bar.

On the opposite side of the elevation 56, or
the side toward the record, is provided a

relatively deep recess 58 so that the feed
nut may drop lower and engage the threads 115

of the feed bar. As it is desirable to sup-
port the outer end of the feed nut, when in

such lowered position so that its threads
mesh with those of the feed bar. without
excessive pressure due to its depressing 120

spring 35. and as it is not practicable to ob-

tain sufficient precision in the step on the
locking lever to do this, we provide a rest

59 projecting from the side piece 10 of the
frame and sufficiently rigid to accurately do 125

this. Because of the middle elevation 56

on the locking lever 55 it is impossible to

swing said locking lever from either of its

extreme positions until the feed nut has been
lifted over said elevation. As shown in Fie. 130
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2, the feed nut is in the shallow recess 57 of

this locking lever, and in order to get it into

the other or deeper recess 58 the raising le-

ver 52 is first swung as shown in Fig. 4, it

5 being noted that the engagement of the ta-

pered end 53 of said raising lever lifts the

feed nut above the elevation of the locking
lever so that said locking lever can swing-

away from the record. For so operating the

10 two levers 52 and 55, they have lower bell-

crank arms 60, 61, respectively, arranged
side bjr side in the planes of the levers. A
controlling lever 62 pivoted as at 63 to a

bracket 64 on the bottom plate 8 of the

15 frame has a finger piece 65 at its outer end
and has its inner end at one side of said

arms 60, 61, substantially parallel thereto

and closely adjacent to them. A transverse
screw 66 or the like in said inner end of the

20 controlling lever extends through and en-

gages the sides of a slot 67 in the raising-

lever arm 60, (see Fig. 4), and also projects

through a wider slot 68 in the locking lever

arm 61, (see Fig. 1), so that an initial move-
25 ment of the controlling lever is not trans-

mitted immediately to said last-mentioned
arm 61. A transverse slot 70 is also pro-

vided in the upright main portion of the

locking lever 55 through which extends the

80 end of a spiral tension spring 71 said end
hooking also through a registering hole 72
in the raising lever which it fits more closely,

whereby both of said levers are normally
drawn toward the record and yet they can

35 swing independently to a limited extent, see

Figs. 1 and 2.

The drum 17 for holding the record 15

preferably provides a rim 73 and a radial

web 74 from which projects a trip 75, here

40 shown as a screw, although any equivalent
could be used. As the drum is rotated and
advanced it approaches the feed nut, and
by the time the record is played said trip

75 engages under the feed nut and raises

45 the same, releasing the locking lever, where-
upon the tension in the spring -71 draws
both levers toward the record into the po-

sition shown in Fig. 1. Simultaneously with
this movement of the levers the drum 15 and

50 record are returned to initial position and
to do this the locking lever is provided at

its top with a fork (6 slidably straddling

the drum-carrying spindle 10 and adapted
to engage flatwise against the inner end of

65 the thread-bar 18, so that when the lever is

drawn over by the spring said thread-bar,

with the attached drum, is slid outward or

back to initial position. As the feed nut
prevents movement of the locking lever after

60 entering the shallow recess 57 thereof, the

thread-bar and drum are consequently pre-

vented from sliding hack after being slid to

initial position.

Simultaneous with the return of the record
65 to initial position it is desirable to raise the

reproducer from off the record. To this end
we pivot in a depending bracket 77 from
the top plate 9 of the frame, a bell-crank
lever 78 with one arm 79 thereof extending
downward and the other arm 80 extending 70
toward the reproducer and carrying the yoke
51 previously referred to the fingers of which
engage in the undercut recess 50 of the re-

producer. Obviously by swinging the bell-

crank lever 78 the reproducer may be raised 75
or lowered, and we thus operate said bell-

crank lever by a pin 81 on the raising lever

52 entering a slot 82 at the lower end of the

bell-crank arm 79, so that as the raising

lever 52 is swung away from the record and go
the record starts to rotate, the reproducer
is lowered with its stylus in engagement
with the record. When the levers and the

record are returned at the end of the repro-

duction the bell-crank 78 raises the repro- 35
ducer out of engagement with the record
In order to provide means whereby the

record may be drawn off the drum and re-

moved through a small aperture 83 in the

side of the doll, we bore suitable diametri- 90
cally opposite holes 84 in the rim of the

drum through which extend wires or hooks
85 having their inner ends 86, 86 extending
radially of the drum outward from the cen-

ter to overlie the end of the record, as shown 95
in Fig. 5. Suitable outwardly open slots

87, 87 expose the holes 84, 84 part way
across the drum, in which the hooked ends
86 may travel, and a bail 88 is secured to

the outer ends of the wires 85 by which they 100
may be pulled simultaneously. The hooked
ends 86, 86 engaging the edge of the record
will obviously draw the record off the drum
as far as the slots 87 will allow the wires to

be pulled and it can then be grasped and 105
readily withdrawn by the fingers of the

operator.

In Figs. 6 to 10. inclusive, we have shown
a catch or detent 89 behind which the rais-

ing lever 52 and locking lever 55 may be 110
caught, and held when the reproduction of

sound takes place, instead of held by the

feed nut as heretofore described. Said catch
is pivoted as at 90 to a bracket 91 on the

side piece 10 of the frame and is held nor- 115

mally depressed by a spring 92 here shown
as a leaf spring secured to said side piece,

an upper finger 93 of the catch resting on
top of the feed nut. A lower finger 94 lies

in the path of the raising lever 52 and the 120

locking lever 55, so that when they are

swung they catch behind said lower finger

94 and are held by it. When the feed nut
is raised by the trip 75 on the drum, the up-

per finger 93 of the catch, overlying the (cvA 126

nut. will cause the catch to he raised also

and its lower finger 9! (rv<.\\ from the levers

52, 55 to allow them to return to initial po-

sition.

One of the leading features of our im- 130
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proved construction is that the threaded
feed bar carrying the record drum extends
only one side of said drum, so that records

can be readily removed and put onto said

5 drum from its other side. Because of this,

the side or end of the drum away from the

side piece 10 of the frame is fully exposed,

the frame beino- discontinued below and
above the drum as clearly shown m the

10 drawings. Removal and replacing of rec-

ords with respect to the drum is therefore

greatly facilitated, and at the same time the

action of the mechanism is not impaired, be-

cause of the long bearing afforded by the

15 hollow feed bar upon the spindle beneath.

Furthermore, perfect rotation of the drum
is secured from the spindle at the same time
it is permitted to slide on said spindle, by
means of the slot and key connection be-

20 tween said parts. Obviously, a single slot

or a plurality of them may be employed,
and the key may vary in form, or other

suitable equivalents suggesting themselves
to those skilled in the art may be employed.

25 Another leading feature of our construc-

tion is the use of the raising lever and lock-

ing lever together with means for operating
these by a single controlling lever, and
through them operating other parts such as

30 the brake and reproducer lifter. It will be

understood that various detail changes
could be made in the construction and oper-

ation of these parts without departing from
the spirit and scope of our invention. In

35 fact we do not wish to be understood as

limiting ourselves by any of the positive de-

scriptive matter employed herein to illus-

trate our invention and intend the follow-

ing claims to be construed as broadly as the

40 state of the art will permit.

Having thus described the invention,

what we claim is :

—

1. In a sound reproducing mechanism, the

combination of a fixed axle having a free

45 projecting end. a tubular spindle on said

axle, an exteriorly threaded tubular feed

bar slidably keyed to said spindle, a drum
on said feed bar, means for releasably re-

taining said spindle on said axle, and means
50 for rotating said spindle.

2. In a sound reproducing mechanism, the

combination of a fixed axle, a tubular spin-

dle rotatably mounted on said axle, a feed
bar slidably keyed to said spindle, a drum

55 on said feed bar, and means for actuating

said spindle and feed bar.

3. In a sound reproducing mechanism, the

combination of a spindle having a free pro-

jecting end, means for holding said spindle
60 against longitudinal movement; means for

rotating said spindle, a dram rotatably fast

on said spindle, means between said drum
and the supported end of the spindle for

sliding said drum longitudinally on the
65 spindle, and means for holding said sliding

means out of engagement during rotation of
said spindle.

4. In a sound reproducing mechanism, the
combination with a threaded feed bar, of a

feed nut pivoted to swing transversely of 7Q
said feed bar. a spring normally holding
said feed nut in engagement with the feed
bar. a drum on said feed bar, a trip on said
drum adapted to disengage the feed nut,

means for automatically locking said feed 75
nut in disengaged position, and means for

releasing said locking means.
5. In a sound reproducing mechanism, the

combination of a motor, a brake wheel, and
a threaded feed bar adapted to be driven by g0
said motor, of a member pivoted to swing
transversely of said feed bar forming at one
end a feed nut to engage said feed bar and
at its other end having a brake to engage
said brake wheel, a spring normall}' holding 85
said feed nut in engagement with the feed
bar and said brake disengaged from the
brake wheel, means for automatically disen-

gaging said feed nut and engaging the
brake, and means for releasing said parts. 90

6. In a sound reproducing mechanism, the
combination with a threaded feed bar, of
a feed nut normally engaging said feed bar,

a spring controlled locking lever adapted
to automatically hold said feed nut in re- 95
leased position, a detent for holding said
lever out of engagement with the feed nut,

means rotated by the feed bar for auto-
matically releasing the feed nut and detent,

and means for swinging the locking lever iqj
to again engage the feed nut with the feed
bar.

T. In a sound reproducing mechanism, the
combination of a threaded feed bar, a feed
nut normally engaging said feed bar, means 100
for automatically releasing said feed nut
from the feed bar, a locking lever having a
stepped end adapted to lock with the feed
nut either engaged with or released from
the feed bar, a raising lever adapted to re- 110
lease the locking lever, and a single control-

ling lever for operating both said locking
lever and raising lever.

8. In a sound reproducing mechanism, the
combination of a threaded feed bar, a feed 115
nut normally engaging said feed bar, means
for automatically releasing said feed nut
from the feed bar, a locking lever for hold-

ing said nut released, a raising lever for

releasing said locking lever whereby it may 120
be swung to allow the feed nut to engage
the feed bar, and a controlling lever for

operating both said locking lever and rais-

ing lever.

9. In a sound reproducing mechanism, the 125
combination with a threaded feed bar, a

feed nut normally engaging said feed bar,

means for automatically releasing said feed
nut from the feed bar, a bell-crank locking
lever for holding said nut released, a bell- 180
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crank raising lever at the side of said lock-

ing lever for releasing the same whereby
said levers may be swung to allow the feed

nut to engage the feed bar, said locking

5 lever and raising lever having operating

arms arranged side by side, and a control-

ling lever connected to said operating arms
of said locking and raising levers away
from their arms next the feed nut.

10 10. In a sound reproducing mechanism,
the combination with a threaded feed bar,

a feed nut normally engaging said feed

bar, means for automatically releasing said

feed nut from the feed bar, a locking lever

15 for holding said feed nut released from the

feed bar, a raising lever upon the same ful-

crum with said locking lever and adapted
to release the same whereby said levers may
be swung to admit engagement of the feed

20 nut with the feed bar, a controlling lever,

and a connecting pin extending through
said controlling lever and locking and rais-

ing levers, said pin having more lost motion
with respect to one of said last-mentioned

25 levers than the other.

11. In a sound reproducing mechanism,
the combination with a threaded feed bar,

a feed nut normally engaging said feed bar,

means for automatically releasing said feed
30 nut from the feed bar, a locking lever for

holding said feed nut released from the

feed bar, a raising lever upon the same ful-

crum with said locking lever and adapted
to release the same whereby said locking

35 lever may be swung to admit engagement of
the feed nut with the feed bar, a controlling

lever, a connecting pin extending through
said controlling lever and locking and rais-

ing levers, said pin having more lost motion
40 with respect to one of said last-mentioned

levers than the other, and a spring for hold-
ing said levers in normal position, the same
lever which has more lost motion with re-

spect to the controlling lever having also

more lost motion with respect to said spring. 45

12. In a sound reproducing mechanism,
the combination with a threaded feed bar,

of a feed nut normally engaging said feed
bar, means for automatically releasing said

feed nut, means for automatically locking 50

said feed nut in released position, a raising

lever for disengaging said locking lever, and
n eans operated by the movement of said

levers for raising and lowering the repro-

ducer with respect to the record. 55

13. In a sound reproducing mechanism,
the combination; of a threaded feed bar
adapted to slide longitudinally of itself, a
feed nut held against movement longitudi-

nally of said feed bar, means for yieldingly 60

holding said feed nut in engagement with
said feed bar, a raising lever for lifting

said feed nut away from said feed bar, a
locking lever for holding said feed nut
raised, and a controlling lever for operating 65

both said raising lever and locking lever.

14. In a sound reproducing mechanism,
the combination of a threaded feed bar
adapted to slide longitudinally of itself, a

feed nut held against movement longitudi- 70

nally of said feed bar, means for yieldingly
holding said feed nut in engagement with
said feed bar, a raising lever for lifting said

feed nut away from said feed bar, a locking
lever for holding said feed nut raised, 75

means for resiliency holding said levers in

position to keep the feed nut away from the

feed bar and means adapted by a single

movement of itself to operate both said

levers and engage the feed nut with the feed 80

bar.

WILLIAM EOTTER.
RICHARD S. ARTHUR.

Witnesses

:

Howard P. King,
Janet A. Ayees.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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To all whom it may concern

:

Be it known that I, Adolph F. Gall, a

citizen of the United States, and a resident

of West Orange, in the county of Essex and
5 State of New Jersey, have made certain new
and useful Improvements in Phonograph-
Keproducers, of which the following is a de-

scription.

My invention relates to phonograph repro-

10 ducers of the Edison type in which a floating

weight is pivoted to the body of the repro-

ducer, and the stylus is carried by a lever

pivoted to the floating weight, and connected
to a reproducer diaphragm or other means

3 5 for producing sound vibrations.

My invention has for its object the mount-
ing of the said lever in such a way that the

stylus shall be free to move up and down
and also horizontally or laterally, but which

20 mounting will not permit the stylus lever to

move longitudinally or to turn about a longi-

tudinal axis, whereby the stylus responds
very readily to irregularities in the record

groove, is adapted to track a record groove
25 having a pitch as small as one two-hun-

dredth of an inch or less, and produces at all

times a loud and clear reproduction.

Reference is hereby made to the accom-
panying drawing of which

—

80 Figure 1 is a central vertical section of a

phonograph reproducer constructed in ac-

cordance with my invention; Fig. 2 is a

section on line 2—2 of Fig. 1 ; Figs. 3, 4 and
5 are similar views of modifications, and

35 Fig. 6 is a section on line 6—6 of Fig. 5.

The reproducer shown comprises the usual

body 1, within which the diaphragm 2 is

clamped between gaskets 3 by means of the

usual clamping nut 4. The floating weight 5
40 is pivoted at 6 to a block 7 having a shank 8

threaded within the body 1. The floating

weight is provided with a pair of depending
lugs 9 within one of which is threaded a

horizontal headed pin or screw 10. Upon
45 the latter is pivoted the stylus lever 11, one

end of which is provided with a socket 12

within which is fixed a stylus 13 in proper
position to engage the groove of the sound
record. The pivot portion of the lever is of

60 enlarged cross section and is apertured as

shown at 14 to receive the pin 10. This aper-

ture is circular, and of a diameter very
slightly greater than that of the pin 10

whereby any appreciable longitudinal move-
55 ment of the lever is prevented. The ma-

terial of the lever is cut away in the vicinity

of the said aperture to form horizontally dis-

posed V-shaped slots 15, the upper and lower
surfaces of which are flat and the height of
said slots is substantially the same as the 60
diameter of that portion of the pin 10 which
passes through the aperture 14.

The structure of Fig. 3 is similar to that
of Figs. 1 and 2, but differs therefrom in
that the lever lla

is not provided with any 65
aperture at its pivot portion and there are a
pair of pins or screws lO3 situated opposite
and in alinement with each other, the lever

being formed with slots 15a
, the height of

which is substantially the same as the di- 70
ameter of the pins 10% longitudinal move-
ment of the lever being prevented by reason
of the engagement of the ends of the pins
10a with the inner surfaces of the slots 15a

.

Fig. 4 differs from Fig. 3 in that the ends 75

of the pins 10b do not engage the body of
the lever llb

. In this structure the pivot
portion of the lever is spherical and engages
spherical recesses 17 formed in the lugs 9b

.

The pins 10b are threaded in lugs 9b and 80

engage in slots in the pivot portion of the
lever, similar to slots 15a shown in Fig. 3.

In the structure of Figs. 5 and 6, the lever
11° is provided with a transverse pin 18
rigid therewith and which engages slots 19 85

formed in the lugs 9°, longitudinal move-
ment of the lever being prevented by reason
of the engagement of the ends of the pin 18
with the inner walls of said slots.

Having now described my invention, what 90

I claim is:

1. In a phonograph reproducer, the com-
bination of a body, a floating weight carried
thereby, a horizontal pin carried by the
floating weight in fixed relation thereto, and 9 &

a stylus lever rotatable about said pin in two
planes to permit the stylus to have up and
down and lateral movement, said st.ylus

lever being provided with means adapted
to coact with said pin for restraining said 10°

lever against movement longitudinally

thereof and against turning on a longitudi-

nal axis, substantially as set forth.

2. In a phonograph reproducer, the com-
bination of a body, a floating weight carried 106

thereby, a horizontal pin carried by the

floating weight, a stylus lever having a hori-

zontal opening through which Hie pin passes

and of substantially the same diameter as

the pin, in a plane midway between the two 110
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16

20

side surfaces, at which point the opening is

circular in cross section, the opening being
widened at each side of this point to form
slots having horizontal bearing surfaces

5 above and below the pin, substantially as set

forth.

3. In a phonograph reproducer, the com-
bination of a body, a diaphragm therein,

a floating weight carried by said body, a

10 horizontal pin carried by said weight, and a

stylus lever pivotally mounted upon said

pin and connected to said diaphragm, said

lever having a horizontal opening there-

through through which the pin passes, a

portion of said opening of substantial

length being of substantially the same
height throughout as the diameter of the

pin, said opening having a circular cross sec-

tion in a plane midway between the two side

surfaces of the lever, the opening extending
to each side of said plane as a horizontal V-

shaped slot having its apex in said plane,

substantially as set forth.

4. In a phonograph reproducer, a stylus

lever having a tapered horizontal slot

formed therein and a horizontally arranged
circular opening communicating with said

slot and adapted to receive a pivot pin, a

portion of said slot of substantial length be-

ing of substantially the same height

throughout as the diameter of said pivot pin,

substantially as set forth.

5. In a phonograph reproducer, a stylus

lever having horizontal V-shaped slots on
each side thereof with their apices inwardly
directed and an opening connecting said

slots situated at the apices thereof, said slots

and opening being adapted to receive a pivot

pin and being of substantially the same
height throughout as the diameter of said

pivot pin, substantially as set forth.

25

30

35

40

6. In a phonograph reproducer, the com-
bination of a body, a floating weight carried
thereby, a stylus, a stylus lever and a pivotal
mounting therefor which comprises a pin 45
and slot connection, said pin being rigidly

mounted on said weight and forming a sup-
port for said lever, and said slot being so

formed as to permit up and down and lat-

eral movement of the stylus, but to restrain 50

said lever against movement in a direction

longitudinally thereof and against turning
on a longitudinal axis, substantially as set

forth.

7. In a phonograph reproducer, the com- 65

bination of a body, a floating weight carried
thereby, a stylus, a stylus lever, and a
mounting providing for movement of the
stylus lever with respect to the floating

weight, said mounting comprising a pin and 60

slot connection, said pin forming a support
for said lever and said slot being so shaped
as to permit up and down and lateral move-
ment of the stylus but to restrain said lever

against movement in a direction longitudi-

nally thereof and against turning on a lon-

gitudinal axis, substantially as described.

8. In a phonograph reproducer, a stylus

lever provided with a horizontal opening
adapted to receive a pivot pin, said opening
being so formed as to permit up and down
and lateral movement of the stylus but to

coact with said pivot pin to restrain said

lever against movement in a direction longi-

tudinally thereof and against turning on a

longitudinal axis, substantially as described.

This specification signed and witnessed

this 7th day of September, 1909.

ADOLPH F. GALL.
Witnesses

:

Delos Holden,
John M. Canfield.

65

75

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents,

Washington, D. C."
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To all whom it may concern :

Be it known that I, Charles S. Osborne,
a citizen of the United States, and a resident

of West Orange, in the county of Essex and
5 State of New Jersey, have invented certain

new and useful Improvements in Phono-
graphs, of which the following is a descrip-

tion.

My invention relates to phonographs, par-

10 ticularly those adapted for commercial pur-
poses although obviously its use is not
limited to machines of this type.

In transcribing a commercial record, the

transcriber frequently finds it necessary to

15 repeat a portion of the record. It has ac-

cordingly been customary to provide com-
mercial phonographs with mechanism
whereby the carrier arm supporting the re-

producer may be stepped in a rearward di-

20 rection along the record as shown, for ex=

ample, in U. S. Patent No. 847,631, granted
on March 19, 1907 to E. L. Aiken. With de-

vices of this character, however, as hereto-

fore known and constructed, it has been
25 impossible to place the controlling member

for the repeating mechanism in a conven-
ient position for actuation by the tran-

scriber while operating the typewriting ma-
chine.

30 The principal object of the present inven-

tion is to obviate this difficulty bj' provid-

ing means whereby the carrier arm may be

readily raised and stepped in a rearward di-

rection from a point in proximity to the key-

35 board of the typewriter or from any othei

desired point.

My invention also comprises certain other

details of construction which will be herein-

after more fidly set forth.

40 Referring to the accompanying drawing
in which like parts are designated by the

same reference numerals—Figure 1 is a plan
view illustrating a phonograph located in

proximity to the keyboard of the typewriter
45 and embodying one form of my invention;

Fig. 2 is an end elevation partly in section

on the line 2—2 of Fig. 1; Figs. 3 and 4
are elevations illustrating details of con-

struction; Fig. 5 is an end elevation of a

50 modification; Fig. 6 is a plan view of a de-

tail of construction employed in the modifi-

cation shown in Fig. 5; and Fig. 7 is an
elevation partly in section of another modi-
fication.

The phonograph shown comprises a body 55
1 mounted on a suitable cabinet 2. The
body 1 is provided with a back rod 3 which
extends transversely thereof and upon
which the sleeve 4 which is connected to the
carrier arm 5 is pivotally mounted, said 60
sleeve carrying the usual feed nut spring 6
and feed nut 7.

The numeral 8 designates a screw mount-
ed in a lug 9 which is secured to the sleeve
4 below the spring 6. The said screw en- 65
gages the lower face of the spring 6 and
serves to adjust the position of the feed nut
7 with reference- to the feed screw 10 which
extends parallel to the rod 3 and operates in
the usual manner to impart feeding move- 70
ment to the sleeve 4 and arm 5. "Parallel

with the rod 3 is front guide rod 11 which
in the forms of my invention shown in Figs.
1 to 6 is adapted to support the forward end
of the carrier arm 5, this arm being pro- 75
vicled with a depending projection 12 which
rests upon the rod 11 when the feed nut is in
engagement with the feed screw 10, as shown
in Fig. 2. An auxiliary arm 13 is pivoted
upon a pin 14 carried by the arm 5. The 80
arm 13 carries a spectacle frame 15 which
is pivoted on the screw 16 carried by the
said arm, said spectacle frame being adapt-
ed to turn on its pivot so as to bring either

the recorder or reproducer mounted therein 85
into operative position, as desired.

In the forms of my invention shown in

Figs. 1 to 4, the means for elevating the

carrier arm comprise a lift lever 17 pivoted
to the guide rod 11 adjacent one end thereof 90

as shown in Fig. 2 and supporting in its

lower portion one end of a bar 18, which
extends parallel to the guide rod 11 and is

pivotally supported from the opposite end
of the latter by a link similar to the lower 95

portion of the lever 17. This bar encages
slidably within a horizontal opening or slot

19 in a guide member 20 secured to a sup-

port 21 which is connected, as by screws 22,

to the lower portion of the carrier arm 5. 100

It is evident that whatever the position of

the carrier arm along the record, the depres-

sion of the upper end of the lever 17 causes

an elevation of the bar is and a correspond*-

ing elevation or lifting of the carrier arm 5. 105

The mechanism for sparing tho carrier

arm rearwanllv is constructed as follows:

The support 21 is provided with a down-
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wardly extending lug 23 in which a screw
24 is mounted. Pivoted upon said screw is

a pawl 25 which is normally held in the po-

sition shown in Fig. 4 by a coil spring 26,

5 connected at one end to the said screw or

lug, and at the other end to said pawl. The
lower surface of the rod 11 is provided with
teeth forming a rack 27, the said teeth be-

ing adapted to be engaged by the pawl 25

10 when it is desired to step the arm 5 a short

distance in a rearward direction. This
rearward stepping is accomplished by the

movement of the lever 17, which first effects

the elevation of the arm 5 by the coopera-

15 tion of the bar 18 and the member 20 so as

to disengage the feed nut from the feed

screw, a further movement bringing the end
of the pawl 25 into engagement with one of
the teeth of the rack 27. A still further

20 movement of the lever 17 causes the pawl to

move the arm 5 rearwardly since the free

end or point of the pawl is held by the rack,

causing the pivot 24 to move in an arc about
the point of the pawl as the center. If de-

25 sired, the lever may be operated a second
time or any number of times in order to in-

crease the amount of the record repeated.

In Figs. 1 to 4 inclusive, I have shown a

means for extending the control of the lift-

30 ing and spacing mechanism to a point at the

side of the keyboard 28 of a typewriter, the

phonograph being placed in the rear of the
typewriter with one of the ends thereof fac-

ing the operator. In this form of my in-

35 vention. I provide a rock shaft 29 mounted
in suitable brackets 30 secured to the phono-
graph cabinet, this shaft being held against

endwise movement in the brackets 30 by a
plurality of collars or stops 31 secured

40 thereto and engaging the sides of the brack-
ets. A pulley 32 is secured to the shaft 29
and motion is transmitted from this pulley

to the lever 17 by a cord 33 secured at one
end to the periphery of said pulley and at

45 the other end to the outer end of said lever.

Suitable means such as an idle pulley 34
mounted in a support 35 which is secured

to the cabinet 30 is provided to guide or di-

rect the cord 33 from the pulley 32 to the
50 lever 17. The shaft 29 is actuated in any

suitable way, as by a lever or arm 36 se-

cured, as by a screw 37, to the said rock
shaft and provided with a finger piece 38
located in proximity to the keyboard of the

65 typewriter. In this form of my invention,

the arm or lever 36 extends along one side

of the typewriter. "With the device just de-

scribed, it is evident that the back spacing
attachment of the phonograph may be con-

60 veniently controlled by the transcriber dur-
ing the operation of the typewriter.

In the form of my invention shown in

Figs. 5 and 6 the lift lever 17' supporting
the bar 18, instead of extending upwardly

65 as in the form of mv invention in Figs. 1

to 4 projects downwardly into the path of
the record 39 when the carriage is in its low-
ered position so as to render it impossible
to remove the said record from the support
40 or to place a new record thereon without 70
elevating the carrier arm. This lever is

adapted to be moved about its pivot by a

member 41 pivoted on the outer end of the
rod 11 and retained thereon by a cap 41' or
other suitable means. The member 41 ex- 75
tends downwardly as shown at 42 and then
inwardly as shown at 43, the inwardly di-

rected portion 43 being provided at its end
with a forklike portion 43' within which is

received the lever 17'. An arm 44 extends so
horizontally and rearwardly from the down-
wardly extending portion 42, the said arm
resting upon a rod 45 adapted to slide ver-
tically through the top wall of the cabinet
and the base plate of the phonograph body. 85
This rod is preferably supported upon a
spring or compression member 46 resting on
the top of the said base plate of the said
phonograph body, the upper end thereof en-
gaging a collar 47 secured to the rod 45. 90
The spring 46 acts as a cushion for the car-
rier arm and parts connected thereto during
the downward movement of the said arm.
The lower end of the rod 45 rests upon an
arm 48 located within the phonograph cabi- 95
net and secured, as by screw 49, to a rock
shaft 50 extending through the side wall of
the said cabinet, the outer end of this shaft
carrying an arm 51 which is secured there-
to, as by a screw 52. A lever 53 of suitable 100
length is pivoted to the phonograph cabi-
net, as shown at 54 ; and one end of the said
lever is connected, as by link 55, to the outer
end of the arm 51. With the mechanism
just described, the phonograph may be 105
placed in the rear of the typewriter, the le-

ver 53 extending alongside of the typewriter
with the finger piece 56 in close proximity
to the ke}' board of the latter ; so that by de-
pressing the said finger piece, the rock shaft 110
50 may be oscillated by the lever 53, arm 51,

and link 55 to cause the elevation of the arm
48 and rod 45 and thereby shift the member
41 on its pivot so as to cause the member 17'

to lift the bar 18 and the carirer arm 5. The 115
said arm is simultaneously shifted rear-

wardlv by the pawl 25 and rack 27, as here-
inbefore described

-

In the form of my invention shown in
Fig. 7, I employ pneumatic means for con- 120

trolling the mechanism for lifting the car-

rier arm and spacing the same rearwardly,
the controlling mechanism, in this form of
my invention, being connected to a carrier

arm lifting mechanism invented by Charles 125

L. Hibbard and disclosed in Patent No.
1,023.250, Apl. 16, 1912, of the said Hibbard,
entitled " Phonographs ". This lifting

mechanism comprises a lift lever 57 rota-

tably and slidably mounted upon the for- 130
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ward guide rod 11, as by being provided
with a passageway in the lower end thereof

through which the guide rod passes. A link

58 is pivotally connected to the lever 57, as

5 by means of a pin or screw 59, and is pivot-

ally connected to the carrier arm 5 by the

pin 14 already referred to, the link 58 being

mounted for free rotation around both pins

59 and 14. By this construction, a toggle

10 joint is provided, the center point of which
is the stud 59, the two arms being the link

58 and the portion of the lever 57 between
the rod 11 and the stud 59 respectively. By
forcing the lever 57 to the left as shown in

15 Fig. 7, the toggle is straightened out and the

carrier arm raised, the stylus being raised

out of its engagement with the rod surface,

while by movement of the lever 57 to the

right, the toggle is opened out and the stylus

20 lowered into engagement with the record.

The lever 57 is stopped in its extreme move-
ments by the engagement of pin 57', which
is carried on the back of lever 57, against

the ends of the recess 60' in the plate 60 2

25 which is secured to the carrier arm. In or-

der to control the movement of the lever

57, I provide a cylinder 60 having a neck

61 whereby the same may be connected, as

by a flexible rubber tube 61', to a suitable

30 controlling member such as a bulb, not

shown, of the type commonly used in con-

nection with the shutter mechanism of pho-

tographic cameras. A piston 62 fits slidably

within the cylinder 60, this piston being se-

35 cured upon the lower end of the rod 63

which is connected at its upper end, as by
a pivot pin 64, to an arm 65 pivotally

mounted on the guide rod 11 and connected

to the lever 57, as by the pin 66. The pin
40 64 is preferably movable to a slight extent

within a short slot 67 extending longitudi-

nally in the arm 65. With this construction,

the piston moves a short distance independ-
ently of the arm 65. When the pin reaches

45 the end of its travel the impact thereof

against the end of the slot 67 causes a rapid

movement of the arm 65 and the parts con-

nected therewith. The cylinder 60 is mount-
ed upon a pivot 68 so as to be capable of ad-

50 justing itself to the lateral movement of the

piston rod and piston. When air is forced

into the cylinder 60 by any suitable means,
the piston 62 is first given an upward move-
ment to move the lever 57 to the left as

55 shown in Fig. 7, the momentum of the trav-

eling moving parts being sufficient to carry

the piston rod 63 beyond the dead center

between the pivot 68 and rod 11 ; so that,

when the air is permitted to escape from the
G0 said piston, the weight of the carrier arm

will cause, the parts to assume the position

shown in dotted lines in said figure. Willi

(his construction, a tube of any suitable

length may be employed and the bulb or
65 other controlling member may be placed in

any convenient position for operation

thereof.

While I have described a particular mech-
anism for the sake of clearness, it is ob-

vious that my invention is not limited to the 70
particular details of construction shown and
described, but that various modifications and
equivalents may be employed within my in-

vention and within the scope of the ap-

pended claims. 75
Having now described my invention what

I claim and desire to protect by Letters Pat-

ent is as follows

:

1. In a phonograph, the combination with
a pivotally mounted carrier arm, of a guide 80
rod for supporting the free end of said arm,

a pivotally mounted bar extending parallel

to the said rod and adapted to lift said car-

rier arm, means for moving said bar to

lift said arm and means coacting with said 85

guide rod. when the carrier arm is lifted to

impart a lateral movement to said carrier

arm, substantially as described.

2. In a phonograph, the combination with

a pivotally mounted carrier arm, and means 90

for progressively moving the same when in

a lowered position, of a guide rod for sup-

porting the free end of said arm, a slotted

member connected with said arm, a bar co-

acting with said member and extending 95

through the slot therein parallel to said rod,

the said bar being pivoted to said rod, and
a lever for lifting said bar, substantially as

described.

3. In a phonograph, the combination with 100

a record support, and a pivotally mounted
carrier arm, of means for moving said arm
to inoperative position, means rigidly con-

nected to said moving means and movable
therewith for preventing the placing of a 105

record on the support when the carrier arm
is in operative position, and means for mov-
ing the second named means and thereby

the carrier arm out of operative position,

substantially as described. HO
4. In a phonograph, the combination with

a record support, a pivotally mounted car-

rier arm and a guide rod for supporting
the free end of said arm, of means mounted
for pivotal movement about (he guide rod H5
for moving said arm to inoperative posi-

tion, means rigidly connected to said mov-
ing means and movable therewith for pre-

venting the placing of a record on (he sup-

port when (he carrier arm is in operative, 12°

position, and means for moving the second

named means and thereby (he carrier arm
out of operative position, substantially as

described.

5. In a phonograph, the combination with 126

a pivotally mounted carrier arm, of means
for lifting said arm comprising a lift lever,

a slide, means fur connecting said lever and
slide, a rock shaft, means connected to said

shaft for shifting said slide, and means Cor 130
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rotating said rock shaft, substantially as de-

scribed.

6. In a phonograph, the combination of a

record support and a pivotally mounted car-

rier arm, of means for lifting said carrier

arm comprising a member for preventing
the placing of a record on the support when
the carriage is in a lowered position, a slide,

means for connecting said member and slide,

a rock shaft, means connected thereto for 10
shifting said slide, and means for rotating
said rock shaft, substantially as described.

This specification signed and witnessed
this 3rd day of October^ 1911.

CHARLES S. OSBORNE.
Witnesses

:

Frederick Bachmann,
Anna R. Kjlehm.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

: Commissioner of Patents,
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To all whom it may concern

:

Be it known that I, Alexander N. Pier-

man, a citizen of the United States, and a

resident of Newark, in the county of Essex

5 and State of New Jersey, have invented cer-

tain new and useful Improvements in

Phonographs, of which the following is a

description.

My invention relates to phonographs and

10 allied talking machines and particularly to

improvements in the lever which carries the

reproducer ball or point. In the reproduc-

tion of sounds by means of a phonograph it

is of the utmost importance that the vibra-

15 tions imparted to the stylus in its travel

over the minute undulations of the record

surface be faithfully transmitted to the dia-

phragm without any change whatever due
to foreign causes, such, for example, as lost

20 motion. Since the extreme width of the

record groove in the standard phonograph
record cylinder is not over one one-hun-
dredth of an inch and it does not exced in

depth one one-thousandth of an inch, it is

25 evident that the slightest lost motion will

affect very seriously the reproduction of

sound, and this is the more true because it is

the practice in instruments of this type to

amplify the vibrations of the stylus which
30 are imparted to the diaphragm which results

also in multiplying any lost motion which
may be present. This amplification is

usually accomplished by mounting the re-

producing ball or point on the shorter arm
35 of a pivoted lever the opposite and longer

arm whereof is connected to the diaphragm.
In this art the reproducing ball or point is

often termed the reproducing stylus, and for

convenience of reference the lever carrying
40 the same is hereinafter called the stylus

lever.

It is the object of this invention to pro-
vide a stylus lever for the phonograph so

constructed that all possibility of lost motion
45 due to the pivoting of the said lever in its

support shall be overcome.
In order that my invention may be fully

understood, attention is directed to the ac-

companying drawing wherein the same ref-

50 erence numerals are applied uniformly to

the same parts, and in which

—

Figure 1 is a view in side elevation of a
phonograph reproducer equipped with my
improvement, and Figs. 2, 3 and 4 are sec-

tional detail views, Fig. 2 being taken on 55
the line 2—2 of Fig. 3, and Fig. 3 being
taken on the line 3—3 of Fig. 2.

The body of the reproducer is represented
at 1 and the neck thereof at 2. The floating
weight 3 is pivoted to the reproducer body 60
at 4, and to this weight the stylus lever 5 is

pivoted by means of the pivot pin G passing
through the stylus lever and the lugs 7 and
8 extending downwardly from the floating
weight 3, the threaded shoulder 9 of the 65
pivot pin fitting within the screw threaded
opening within the lug 7. The stylus lever
5 carries the reproducing point or stylus 10
near one end and on the under side thereof
and its opposite end is connected to the dia- 70
phragm by the link 11. As the diaphragm
is subjected to downward tension and flexure
because of the downward pull of the floating
weight, when the device is being used for the
reproduction of sound, and the diaphragm 75
is caused to vibrate only by changes in the
downward pull thereon and not by alter-

nate upward thrusts and downward pulls, it

is only necessary to secure the link 11 in the
stylus lever 5 so that it is incapable of up- 80
ward movement relative thereto. When the
link 11 is passed through a horizontal open-
ing in the stylus lever and its lower end bent
into the form of a hook or circle, as is the
usual practice, a considerable amount of 85
delicate manipulation is necessary to fasten
this lever as close to the diaphragm as is de-
sirable, and it is also difficult to shape the
link so that it shall pull upAvard from the
middle of the stylus lever and any slight 90

bend will cause it to tend to twist the stylus

lever somewhat.
In my improved device a substantially

cone shaped opening is formed in the stylus

lever with its smaller end directed down- 95

wardly. The link 11 is passed through this

opening and a ball 12 of larger diameter
than the small end of said opening is formed
on the lower end of the link. One way in

which this ball may conveniently be formed 100

is by bending the end of the link hack upon
itseif and placing a drop of melted solder

thereon, or the solder may be placed on the

end of the link without bending back the

end thereof or any convenient method of 105

forming a ball on the end of the link may he

used. With the connection made in this

manner the link always pulls upward from
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the center of the stj^lus lever, ample lateral

play is provided for and the link is given a

firm bearing upon the lower face of the

stylus lever. I have described this form of

5 link attachment in connection with a dia-

phragm reproducer but it is to be under-
stood, however, that it may be used with
other forms of reproducing mechanism.

If it were practicable to form the pivot

13 pin 6 of a uniform diameter throughout its

length, no special provision would be neces-

sary to avoid lost motion of the parts, since

the openings in the stylus lever 5 and the

lug 8 could each be made of the same diam-
15 eter as the pivot pin. and the close fit of all

the parts would thus be assured and all lost

motion would be avoided, but it is found im-
practicable to make these pivot pins in large

quantities so that they shall be of uniform
20 diameter throughout their length. The

present practice is to form such pins from a

long rod, the end of the rod being allowed to

protrude from a chuck to an extent equal to

the length of the finished pin. This chuck
25 and the rod held therein are rotated and by

means of various tools acting upon the ro-

tating rod. the pin is cut to size, threaded
and finally cut off from the end of the rod,

after which the rod is pushed out from the
30 chuck a distance equal to the length of an-

other pin and this operation is repeated in-

definitely.

The parts of the phonograph reproducer
are quite small and delicate and the diameter

35 of this pivot pin is therefore necessarily very
small, it being in fact in the neighborhood
of twenty-five one-thousandths of an inch,

and, as the pin has a length of several times

its diameter, when the cutting tool is

40 brought up to one side of the rotating rod
to cut the same down to the size of the fin-

ished pin, the outer end thereof will be
pushed to one side and as a result the diam-
eter of the pin at or near its end is greater

45 than it is at the center or near its head. As
a result of the pin being made in this way,
when the opening in the stylus lever is

formed sufficiently large to permit the pas-

sage of the pin therethrough, as is necessary
50 in order to assemble the parts, and the lever

is placed in the position upon the pin which
it finally occupies, as shown in Fig. 3 of the

drawing, a looseness of fit is produced which
may amount to two or three thousandths of

55 an inch (see Fig. 4), and thereby lost mo-
tion is caused in the turning of the lever

upon the pivot pin. In order to obviate this

difficulty and to do away entirely with all

lost motion of the stylus lever upon the pivot
60 pin, I form the opening in the said stylus

lever only as large as the smallest part of

the pivot pin or slightly smaller than this

size, and I then cut a slot or kerf 14 in the

material of the stylus lever, which slot com-
Go municates with the opening 1-3 in the said

lever. The slot or kerf 14 is shown in the
drawings as having been cut inwardly from
the periphery of the stylus and intersecting

and passing beyond the opening 13, but it is

obvious that this slot or kerf need not ex- 70
tend to the periphery of the lever and it

need not extend beyond the opening at both
sides thereof, it being important only that
it shall communicate with the opening in

order that by separating the walls of the 75
slot or forcing them nearer one another, the
size of the opening 13 may be increased or
diminished. I also form the pivot pin 6

with a slight, bevel at its outer end. The
parts being thus constructed may be readily 80
assembled by pushing the pivot pin 6 forci-

bly into place and screwing it into the lug 7.

As the stylus lever is formed of resilient ma-
terial, preferably of steel or brass, the walls
of the kerf 14 which are spread apart by 35
the passage of the enlarged end of the pin 6

through the opening 13, will spring together
again, and the central portion of the pin,

which is of reduced diameter, will fit closely

within the opening in the stylus lever. If it 90
is found that the fit of these parts is too
tight, and as a result the stylus lever does
not readily turn upon the pivot pin, the grip
of the lever upon the pin may be reduced by
prying the Avails of the slot or kerf therein 95
slightly apart, or, if the fit of the parts be
found to be too loose, the size of the opening
may be reduced, as for example, by pressing
the walls of the kerf or slot together with a

pair of pliers. By the use of the slotted 100
stylus lever constructed as above described
I am enabled to adjust the size of the open-
ing in the stylus lever to fit the pivot pin
and thereby avoid all lost motion between
the lever and the pin. 105
Having now described ni}' invention, what

I claim is

:

1. In a reproducer, the combination of
vibratory means, a stylus lever having at one
end thereof a conical opening, the smaller 110
end of said opening being directed away
from said vibratoiw means, and means pass-

ing through said opening for connecting said
lever to said vibratory means, substantially

as described. 115
2. In a phonograph reproducer, the com-

bination of a diaphragm, a body in which
said diaphragm is fixed, a floating weight
pivoted to said body, a stylus lever having a

cone shaped opening near one end thereof, 120
a stylus on said lever, a link connected to

said diaphragm and passing through the

said opening and having a ball on its lower
end, substantially as set forth.

3. In a phonograph reproducer, the com- 125

bination of a diaphragm, a body in which
said diaphragm is secured, a stylus lever

pivotally supported adjacent thereto, said

lever carrying a stylus at one end and being
provided with an opening in a vertical plane 13C
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near the other end thereof, and a link con-

nected to said diaphragm, and passing
through said opening and having a ball on
its lower end, substantially as set forth.

5 4. In combination with a stylus lever, a

pivot pin therefor having a tapered end, a

central portion reduced with respect to said

end and supporting said lever, and a thread-

ed shoulder at its opposite end, and means
10 provided with a threaded portion engaging

said shoulder for supporting said pivot pin,

substantially as set forth.

5. In a device of the class described, the

combination of a pivot pin, and a stylus lever
15 mounted on said pin and adapted to oscillate

on the same, said lever having an opening
for said pin and resiliently connected por-

tions on opposite sides of said opening to

snugly incase said pin within said opening,
20 substantially as described.

6. In a device of the class described, the

combination of a pivot pin, and a stylus

lever mounted on said pin and adapted to

oscillate on the same, said lever having an
25 opening for said pin and a slot or kerf com-

municating with said opening, substantially

as described.

7. In a device of the class described, the
combination of a pivot pin, and a stylus

30 lever mounted on said pin and adapted to

oscillate on the same, said lever having an
opening for said pin and a slot or kerf com-
municating with said opening and extend-

ing to the periphery of the lever, substan-
tially as described. 35

8. In a device of the class described, the
combination of a pivot nin, and a stylus lever

mounted on said pin and adapted to oscillate

on the same, said lever having an opening
for said pin and a slot or kerf communicat- 40
ing with said opening and extending on op-
posite sides thereof, substantially as de-
scribed.

9. A stylus lever for sound reproducers
having a conical opening adjacent one end 45

thereof and a stylus adjacent the other end
thereof, said stylus being positioned on the
under side of said lever and the smaller end
of said opening being downwardly directed,

substantially as described. 50

10. In a phonograph reproducer, the com-
bination of a diaphragm, a support therefor,

a stylus lever, a stylus at one end and pro-

vided with an inverted cone shaped opening
near the other end thereof, and a link con- 55

nected to said diaphragm, passing through
said opening, and having a ball below said

opening of larger diameter than the bottom
of said opening, substantially as described.

This specification signed and witnessed 60

this 17th day of December, 1907.

ALEXANDER N. PIERMAN.
Witnesses

:

Frank D. Lewis,
Chaeles F. Robson.

Copies of this patent may lie obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern

:

Be it known that I, Pliny Catucci, a citi-

zen of the United States, residing in the city

of Newark, county of Essex, and State of

5 New Jersey, have invented certain new and
useful Improvements in Horn-Supports, of

which the following is a specification.

The object of my invention is to provide a

rigid, substantial support, to be secured to

10 the motor plate of a phonograph, for carry-

ing the amplifying horn, and also for sup-

porting the sound box in a position adjacent

the sound record to be played upon the in-

strument.
15 In my Design Patent No. 41,499 dated

June 20, 1911, 1 have shown substantially the

same form of structure, and in my patent ap-

plication filed May 29, 1911 Ser. No. 630,170,

I have shown similar horn supports, spe-

20 cially adapted to the purposes disclosed

therein, and my present application may be

considered a division of said application so

far as it relates to common subject matter.

In the accompanying di awing, Figure 1, is

25 a side elevation of the support. Fig. 2, is a

front elevation. Fig. 3, is a plan view. Fig.

4, is a sectional view taken on line 4—4 of

Fig. 2. Fig. 5, is a side elevation showing
the support in connection with a well known

30 form of horn.
Similar reference numerals refer to like

parts throughout the specification and draw-
ings.

The support consists of a single casting

35 having the broad circular base 1, the upright
and slightly inclined standard 2, with the

tubular elbow 3 at the upper end thereof.

This elbow has one arm 4 open horizontally

to receive the connecting thimble of a sound
40 box and the other arm 5 open vertically to

receive the connecting small end 6 of the

amplifying horn 7, which may swing about
in a horizontal plane. The opening in the

arm 5 is slightly larger than the general in-

45 side diameter of the elbow and has a shoul-

der 8 at the bottom, for the small end of the

horn to rest upon. The horizontal arm 4 of

the elbow is provided with a lateral screw
threaded aperture into which is screwed the

50 set screw 9, to secure the thimble of a sound
box in place.

In order that the sound box may always
be put in the same position upon the support
it has a pin at the rear side, and so located as
to enter the open slot 10, which is for con- 55
venience cue in the upper surface of the hori-
zontal arm. The base 1 is broad and flat

and provided with screw holes 11, by which
the horn support is firmly and permanently
secured to the motor plate 12 of the phono- 60
graph.

In practice the small end of the horn is in-

serted into the enlarged vertical opening in
the elbow 3, where it may be adjusted to any
direction in a horizontal plane. The firm- 65
ness of the support will permit the use of
very large overhanging horns as well as the
type of horn shown in Fig. 5. In the latter

case, from the peculiar shape of the horn it

is well balanced, and produces no appreci- 70
able lateral strain.

It will thus be seen that I have accom-
plished the objects of my invention with a
simple neat and effective support, by the use
of which the old and cumbersome horn crane 75
is entirely dispensed with, and at the same
time the support carries means for holding
the sound box in proper position relative to
the sound record.

I claim: 80

A horn support for phonographs compris-
ing a single casting, having a flat circular

base with means for securing the same to the
horizontal motor plate of a phonograph, an
inclined standard extending upwardly and 85

rearwardly from said base, said standard
having at its upper end a tubular elbow,
one of whose arms extends vertically upward
and the other of whose arms extends hori-

zontally outward, said vertical arm having a 90

shouldered socket therein to receive and sup-
port an amplifying horn and said horizon-
tal arm having a set screw and a locating

slot therein for rigidly securing and connect-

ing the thimble of a sound box thereto.

PLINY CATUCCI.

Witnesses:
Anthony Vasseli.t,

Louis M. Sanders.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
PETER WEBER, OF ORANGE, NEW JERSEY.
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To all whom it may concern

:

Be it known that I, Peter Weber, a citi-

zen of the United States, residing in the city

of Orange, county of Essex, and State of

5 New Jersey, have invented certain new and
useful Improvements in Diaphragms for

Phonograph Sonnd-Boxes, of which the fol-

lowing is a full, clear, and exact descrip-

tion.

10 My invention relates to diaphragms and
has for its object the provision of a central

stiff vibrating zone surrounded by an elastic,

flexible, annular zone and it has for its ob-

ject the preservation of the clearness and
15 distinctness of sound transmitted by the dia-

phragm as well as the obviation of the de-

flection of sound waves and their consequent

interference with one another.

It also has for a further object, the pro-

20 vision of means whereby the diaphragm
may be properly centered within the sound
box without contact with the metallic por-

tions thereof.

These and other objects will appear from
25 the following detailed description taken in

connection with the accompanying drawing,
wherein

—

Figure 1 illustrates a plan view of my im-

proved diaphragm. Fig. 2 is a central or

30 diametrical section of the diaphragm. Fig.

3 is a vertical section through a sound box
showing my improved diaphragm in posi-

tion.

Similar reference numerals refer to like

35 parts throughout the specification and draw-
ings.

The diaphragm is composed of a thin

sheet of metal or other suitable material of

the proper strength and elasticity. The
40 central circular zone 1, is pressed into a

shallow spherical shape, as clearly illus-

trated in Fig. 2. The surrounding annular

zone 2, is slightly curved in cross section as

shown, and unites with the margin of the
46 central zone 1, in a cusp-like ridge or corru-

gation 3. The extreme margin of the dia-

phragm is reversely curved as at 4.

The sound box in which my improved dia-

phragm is mounted may be of any usual or
80 preferred type; as for example "(hat illus-

trated in cross section in Fig. 3. (n (his case

the sound box is provided with the hollow

connecting thimble 5, through which tin'

sound waves, generated by the diaphragm
65 are directed to the sound amplifier. With-

in the sound box body, the annular gasket

seat 6 is provided, said gasket seat being
curved in cross section to receive the ring
gasket 7, which is circular in cross section.

The curved margin 4 of the diaphragm rests qq
upon and closely fits the outer surface of the
annular gasket 7, in such a manner that the
extreme edge of the gasket does not come
in contact with the metal portion of the
sound box. Q5
As will be readily seen the curved margin

4, fits closely to the surface of the gasket
ring 7, in such a manner as to properly
center the diaphragm and when the outer
gasket 8 and retaining ring 9 are in posi- 70
tion, the diaphragm is held firmly in place
without liability of contact between the edge
of the diaphragm and the metal parts of the
sound box.

I have not shown the usual stylus lever 75
and stylus, and their connection with the
diaphragm, as they form no part of my
present invention. They may be of any
usual or preferred type either for use in con-
nection with what has come to be known as 80
the disk phonograph or with the cylindrical

type of phonograph.
It will be noted that the cusp-like cor-

rugation or ridge 3 at the juncture of the
central zone 1, and the annular zone 2, is 85
wholly above a plane tangent to the annular
curved margin 4. I find that the location

of the corrugation 3, above this plane gives

better results in the way of clearness and
definition of tone than when such ridge is 90
located either coincident with or below the

plane tangent to the surface of the curved
edge 4.

The making of the central zone 1. spheri-

cal or dished shaped, renders it substantially 96

rigid and under the influence of the sound
record with which the sound box is intended

to be used, this central zone vibrates as a

whole so that the sound waxes thus gener-

ated are transmitted in substantially direct 100

lines. The annular zone2being highly elasi ic

readily permits this vibration of the central

zone i. so that by the use of a diaphragm
constructed in the manner described, the

natural tone of the sounds transmitted is 105

preserved with extreme clearness and dis

tinctness and without sound-wave interfer-

ence.

From an inspection of Fig. 2 it will be noted

that (lie disk from which the diaphragm is 110

formed is generally upwardly curved in

cross-section and that the cusp-like corruga-
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tion 3, is located substantially midway be-

tween the center and the circumference of

the disk. This general upward curve in

cross-section of the disk is such that the

5 apex of the corrugation 3 lies above the

plane tangent to the reversely curved margin
4 of the disk.

I claim

:

1. A diaphragm for sound boxes com-

10 posed of a disk of resilient material formed
into a central arc shaped zone, and a circu-

lar zone, said zones being united midway be-

tween the center and circumference of said

diaphragm in a cusp-like annular ridge,

15 said circular zone being curved in cross-sec-

tion and reversely curved at its external cir-

cumference.
2. A diaphragm for sound boxes com-

posed of a disk of strong elastic sheet metal
20 having its margin curved in cross section.

with an annular zone also curved in cross-

section, and a central rigid zone, said zones
being connected by a cusp-like annular ridge
or corrugation midway between the center

25 and circumference of said diaphragm.
3. A diaphragm for sound boxes com-

posed of a disk of sheet metal having an
annular cusp-like corrugation therein, mid-
way between the center and the circumfer-

so ence of said disk, with the portions both
within and without said corrugation up-
wardly curved in cross-section, and the ex-

treme margin of the disk reversely curved
in cross-section.

4. A diaphragm for sound boxes, com- 35
posed of a thin disk of elastic sheet metal,
having a central rigid zone surrounded by
by an annular, flexible zone of equal radial

width which is curved in cross-section and
whose edge is reversely curved. 40

5. A diaphragm for sound boxes, com-
posed of a disk of resilient sheet metal, hav-
ing a cusp-like annular corrugation therein

midway between its center and circumfer-
ence, with the portion within said corruga- 45
tion upwardly arched or curved into a sub-

stantially spherical surface, and the portion
without said corrugation upwardly curved
and its edge reversely curved.

6. A diaphragm for sound boxes, com- 50

posed of a disk of resilient sheet metal, up-
wardly curved in cross-section and having a

single downwardly extending cusp-like an-

nular corrugation midway between the cen-

ter and circumference of said disk, the apex 55

of said corrugation lying above a plane tan-

gent to the siirface of the edge of said disk.

In testimony whereof, I have hereunto
set my hand this 20th day of May, 1913.

PETER WEBER.
In presence of

—

Geo. W. Perky,
L. M. Sanders.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To oil wliom it may concern:
Be it known that I, Thomas A. Edison, a

citizen of the United States, and a resident

of Llewellyn Park, West Orange, county of

5 Essex, and State of New Jersey, have made
a certain new and useful Invention in Phono-
graph-Reproducers, of which the following

is a description.

My invention relates to phonograph re-

10 producers, and has for its object the provi-

sion of an improved mounting for the stylus

lever in order that the same may have great
freedom of movement in tracking the

grooves of the sound record.

15 More particularly, the object of my inven-

tion is to provide a mounting for the stylus

lever whereby the latter may rock in its own
vertical plane about a pivot as the stylus

tracks the record groove while at the same
20 time the lever may rock in a transverse di-

rection to enable the stylus to follow the

contour of the record groove with greater

facility. The requirement of great facility

of movement of the stylus lever both in a

25 direction parallel to and transverse to the

record groove, is particularly important in

the case of a record having two hundred
threads or a greater number of threads per
inch, owing to the thin walls between the

30 record grooves which might be broken down
or jumped across by a stylus, the parts mov-
ing with which have considerable inertia,

and owing to the character of the record

grooves generally. Accordingly, I provide

35 a member which bears upon the upper sur-

face of the stylus lever to constitute a ful-

crum for the latter, the cooperating surfaces

of the pivot member and the lever being so

formed as to permit a limited rolling move-
40 ment between the same in a plane transverse

to the stylus lever. Preferably, the stylus

lever is formed on its upper side with a con-

vexed surface cooperating with the surface

of the pivot member, which latter is prefer-

45 ably mounted for rotation to reduce friction.

Other objects of nay invention are the

provision of improved details of construc-

tion and the combination of parts.

In order thai my invention may be more
50 clearly understood, reference is hereby made

to the accompanying drawings, illustrating

a preferred form thereof, in which

—

Figure 1 is a central vertical section

through ;i reproducer equipped with my in-

vention. Fig. 2 is a bottom view thereof, 55
and Figs. 3 and 4 represent in perspective
the rotatable pivot member and stylus lever
adapted to coact therewith.
Referring to the drawings, the usual sound

box 1 is provided with diaphragm 2 which 60
is clamped between gaskets 3, the whole be-
ing held in place by ring 4 which is threaded
within flange 5 of sound box 1 in the usual
manner. Floating weight 6 is pivoted at 7
to block 8 which is supported from flange 5 65
by pin or screw 9, as is common. Stylus
lever 10 carries stylus 11, the lever being
connected to diaphragm 2 by link 12, the
lever being supported from floating weight
6 when stylus 11 is not in contact with the 70
record by means of stirrup 13 encircling
lever 10, lever 10 being provided on its lower
surface with a groove 14 for the reception of
the stirrup. The upper surface of stylus

lever 10 is preferably convexed in a direc- 75
tion transverse to the length or the median
plane of the stylus lever as shown at 15.

Disk 16, which is supported by pin 17 is

mounted in slot 18 in floating weight 6 di-

rectly above surface 15 of lever 10. Pin 17 80
is rotatably mounted in suitable holes in the
floating weight on each side of slot 18, so

that disk 16 is free to rotate about an axis
substantially parallel to the length or longi-

tudinal axis of the lever and in a plane ap- 85
proximately vertical. Floating weight 6 is

provided with the usual screw 19, (he end of

Which is supported within stirrup 20 de-

pending from flange 5 of the reproducer to

limit the downward movement of the float- 90
ing weight. Before screwing pin 19 into

place, pivot member 16 may be placed in po-
sition within its slot 18 and support 17

thereafter pushed through the hole designed
for the reception of screw lit into position 95
to support member 16, Member L6 is pref-

erably provided on its lower surface with
notch 21 which affords a plane surface to co-

operate with convex surface 15 of lever 10,

the shoulders of the notch serving to limit 100
the rotation of the disk L6 and likewise the

lateral rocking movement of Lever 10, since

surface 16 of the lever tends to hind when
it comes into contact with either shoulder

of notch 21. 105
The result of the construction above de-

scribed is (hat when stylus 11 engages (he

record, lever 10, after moving out of engage-
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ment with the stirrup 13, rocks upon sur-

face 21 as a pivot in a vertical plane as

stylus 11 tracks the record groove. Also,

lever 10 is free to rock through a limited

arc in a plane transverse to its length, the

rotatable mounting of member 16 permitting
rotation of said member by the lever 10 and
thereby reducing friction to a minimum dur-
ing this movement of the lever. Lever 10

may also oscillate through a limited arc in

a plane substantially parallel with dia-

phragm 2, although during this movement,
the rotation of member 16 is not brought
into plajr. The tail of lever 10 rests within
a V-shaped stirrup 22 depending from float-

ing weight 6, this stirrup tending to properly
center the stylus lever.

It is obvious that, if desired, the curved
periphery of member 16 might be used to

cooperate with surface 15 of lever 10, leav-

ing out notch 21, or if the periphery of disk

16 was so used, it might be tapered into a V-
shape in order to give a more nearly knife

edge to act as upper pivot for the vertical

oscillation of the lever, or the surface of
notch 21 might be so tapered. It is further-

more obvious that, if desired, surface 15 of

lever 10 co-acting with plane surface 21 of
member 16 might be convexly curved in all

directions, instead of merely being curved
convexly transverse to the stylus lever as

shown. That is, surface 15 instead of being
curved as a cylinder, could be curved as a
globe, if desired, to facilitate the rocking of

the same. However, such a construction is

not commercially as practicable as that

shown.
Having now described my invention, what

I claim and desire to protect by Letters Pat-
ent is as follows:

1. In a phonograph reproducer, the com-
bination with a diaphragm and a floating

weight, of a stylus lever, a connection be-

tween said lever and said diaphragm, and a

pivot for said lever supported by said

weight, said pivot consisting of a member
adapted to be oscillated by said lever about
an axis extending longitudinally of said

lever, substantially as described.

2. In a phonograph reproducer, the com-
bination of vibratory means, a stylus lever, a

stylus carried by said lever, means connect-

ing said lever to said vibratory means,
means for supporting said lever when said

stylus is not in engagement with a record,

said supporting means being inoperative

when said stylus is in engagement with a

record, and a member contacting said lever

and serving as a fulcrum for the latter when
the stylus engages a record, said lever hav-
ing rocking and rolling engagement with
said member, substantially as described.

3. In a phonograph reproducer, the com-
bination with the diaphragm and the float-

ing weight, of a stylus lever, a stylus carried

thereby, a connection between said lever and
diaphragm, and a pivot for said lever se-

cured in said weight, said pivot consisting
of a member adapted to be rotated by said

lever in a plane crossing the median plane 70
of said lever, and contacting a surface of
said lever when the stylus engages a record,

substantially as described.

4. In a phonograph reproducer, the com-
bination of a stylus lever, a stylus carried 75
thereby, supporting means, and a member
mounted in said supporting means contact-

ing the upper surface of said lever and serv-

ing as a fulcrum for the latter when the

stylus engages the record, said lever having go
rocking engagement with said member in

its own vertical plane and rolling engage-
ment with said member whereby the latter

is movable in a plane transverse to said ver-

tical plane, substantially as described. 85
5. In a phonograph reproducer, the com-

bination of a stylus lever, a stjdus carried

thereby, a diaphragm, a connection between
said diaphragm and said lever, and a mem-
ber acting as a fulcrum for said lever and 90
adapted to be oscillated laterally thereby,

said lever and member having contacting

surfaces one of which is plane and the other
convexed, substantially as described.

6. In a phonograph reproducer, the com- 95
bination of a stylus lever and stylus carried

thereby, a diaphragm, a connection between
the same and said lever, supporting means,
a member rotatably mounted in said means
contacting the upper surface of said lever 100

and serving as fulcrum for the latter when
the stylus engages a record, said member be-

ing adapted to be rotated by said lever,

means for supporting said lever when not
engaging a record, and means for centering 105

said lever, substantially as described.

7. In a phonograph reproducer, the com-
bination of a stylus lever and stylus carried

thereby, a diaphragm, a connection between
the same and said lever, supporting means, 110

a member mounted to rotate in said means in

a plane transverse to said lever, said mem-
ber having a surface contacting the upper
surface of said lever and serving as fulcrum
for the latter when the stylus engages a rec- 115

ord, and carrying means for limiting the

amount of rotation of said member when in

contact with said lever surface, substantially

as described.

8. In a phonograph reproducer, the com- 120

bination of a stylus lever, a stylus carried

thereby, a diaphragm, a connection between
the same and said lever, supporting means,
a meml>er rotatably mounted in said means
contacting the upper surface of said lever 125

and serving as a fulcrum for the latter when
the stylus engages a record, said means be-

ing adapted to be rotated by said lever, and
means for supporting said lever when not
engaging a record, substantially as described. 13
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9. In a phonograph reproducer, the com-
bination of vibratory means, a stylus lever,

a stylus carried by said lever, means con-

necting said lever to said vibratory means,
5 means for supporting said lever when said

stylus is not in engagement with a record,

said supporting means being inoperative

when said stylus is in engagement with the

record, and a member contacting said lever

10 and serving as a fulcrum for the latter when
the stylus engages the record, said lever hav-
ing rocking engagement with said member
in a plane passing through the latter and
through the longitudinal axis of said lever

15 and having rolling engagement with said

member in a direction transverse to said
lever, substantially as described.

10. In a phonograph reproducer, the com-

bination of vibratory means, a stylus lever,

a stylus carried thereby, means connecting 20
said lever to said vibratory means, and a
member contacting the upper surface of said
lever and serving as a fulcrum for the latter

when the stylus engages a record, said lever

having rocking and rolling engagement with 25

said member in planes at an angle to each
other and to said diaphragm and oscilla-

tory movement with respect to said member
in a direction substantially parallel to said

diaphragm, substantially as described. 30
This specification signed and witnessed

this 2Gth day of October 1909.

THOS. A. EDISON.
Witnesses

:

Dyer Smith,
John M. Canfield.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern:
Be it known that I, Thomas A. Edison, a

citizen of the United States, and a resident

of Llewellyn Park, West Orange, Essex
5 county, New Jersey, have made certain new
and useful Improvements in Phonograph-
Eeproducers, of which the following is a

description.

My invention relates to phonograph re-

10 producers, and has for its object the pro-

vision of a mounting for the stylus lever

and connections between the same and the

diaphragm, whereby the stylus may have
great freedom of movement in tracking the

15 grooves of the record.

More particularly, the object of my inven-

tion is to provide a connection between the

stylus lever and the diaphragm or other

sound reproducing vibratory means, where-
20 by the free movement of the stylus lever in

a lateral direction while the stylus is track-

ing the record will not be impeded.
In the type of reproducer well known in

the art, the tail of the stylus lever is con-

25 nected to the center of the diaphragm by a

link which is ordinarily a piece of wire
which must have a certain amount of stiff-

ness. When the stylus in tracking the rec-

ord groove, is caused to move laterally by
30 the undulations thereof, the stylus lever can

only swing in a lateral direction by bend-
ing or twisting the connecting link. This
imposes resistance to the movement of the

stylus lever, and likewise, the link is apt to

35 be twisted or the diaphragm put under un-
desirable stress. My improvement is de-

signed to obviate this by providing a con-

nection between the tail of the stylus lever

and the link, whereby the link will be al-

40 lowed to maintain its vertical position dur-
ing lateral movement of the stylus lever,

while, at the same time, the up and down
movement of the lever resulting from the

tracking of the stylus over the bottom of the
45 sound groove is transmitted Tinimpaired to

the diaphragm. This is accomplished by
means of a member interposed between the

stylus lever and the link, which member is

pivoted to swing in a lateral plane during
50 lateral movement of the stylus lever. Pref-

erably, this member is pivoted at one end
upon a pin which occupies a vertical plane
through the tail of the stylus lever, the

member being connected at its other end to
the lower end of the link. 55
The stylus lever is pivotally mounted in

a manner to allow considerable freedom of
movement in a plane transverse to the rec-

ord groove, whereby that facility of move-
ment of the stylus lever which is particu- 60
larly important in the case of the tracking
of a record having 200 threads or a greater
number of threads per inch is attained.
In order that my invention may be more

clearly understood, attention is hereby di- 65
rected to the accompanying drawings, illus-

trating a preferred form thereof, in which

—

Figure 1 is a central vertical section
through a reproducer equipped with my in-

vention, certain parts being shown in side 70
elevation ; and Fig. 2 is a bottom plan view
thereof.

Referring to the drawings, the usual sound
box 1 is provided with a diaphragm 2, which
is clamped between gaskets 3, the whole be- 75
ing held in place by a ring 4 which is

threaded within flange 5 of sound box 1 in
the usual manner. Floating weight 6 is

pivoted at 7 to the block 8, which is sup-
ported from flange 5 by pin or screw 9, as 80
is common. Stylus lever 10 carries stylus

11, the lever being pivoted on stud 12 which
is supported in lugs 13 depending from
floating weight G. Lever 10 is mounted upon
stud 12 with a somewhat loose fit, that is. in 85
such a manner that the lever may rock
through a slight arc laterally upon its pivot,

or may move bodily a slight distance axially

thereof. The lever 10 might be pivotally

mounted in any other manner by which piv- 90

otal movement of the same in a plane trans-

verse to the record groove is permitted.
Pin 14 extending from the floating weight,

is supported within stirrup 15 depending
from flange 5 of the sound box to sustain the 95

floating weight when the stylus is not in en-

gagement with the sound record, as is com-
mon. Stylus lever 10 is preferably formed
at its rear end with the upper and lower
rearwardly projecting lugs 1C. Screw 17 ex- 100

tends through these lugs, being threaded in

one or both of the same and occupying :<

substantially vertical plane. The short link

or member L8 extends longitudinally of lever

10 and is pivotally mounted al one end there- 105

of upon the pin 17, member IS I icing pro-
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vided at its other end with a hole through
which the lower end of link 19 is secured,

link 19 being attached at its other or upper
end to the center of diaphragm 2 in any
usual manner. The parts are so placed and
positioned that the link 19, when connected

to member 18, lies substantially in the axis of

the sound box. Projections 16 on lever 10

extend above and below member 18 so

closely adjacent to the same that no motion
is lost in transmitting the movement of sty-

lus 11 in a vertical plane to diaphragm 2,

while at the same time, member 18 may rock
freely in a lateral direction upon pin 17
without binding. When, in the operation, of

reproducing, stylus 11 is diverted laterally in

the sound groove, member 18 is swung about
its pivot by the lateral movement of lever

10, link 19, accordingly, not being bent or

put under stress.

Having now described my invention, what
I claim and desire to protect by Letters Pat-
ent is as follows

:

1. In a phonograph, the combination of a

diaphragm, a stjdus lever, a support for said
lever comprising a pivot on which said lever

is mounted for movement up and down in

and transverse to the record groove, a stylus

carried by said lever, a member connected to

and extending longitudinally of said lever,

said member being mounted for lateral move-

ment relatively to said lever, and a link con-

necting said member to said diaphragm, sub-

stantially as described.

2. In a phonograph, the combination of a 35
diaphragm, a stylus lever, a support for said

lever comprising a pivot on which said lever

is mounted for movement up and down in

and transverse to the record groove, a stylus

carried by said lever, a member connected to 40
and extending longitudinally of said lever,

said member being mounted for lateral piv-

otal movement relatively to said lever, and a

link connecting said member to said dia-

phragm, substantially as described. 45
3. In a phonograph, the combination of a

diaphragm, a floating weight, a stylus lever

mounted on said floating weight for move-
ment up and down in and transverse to the

record groove, a stylus carried by said lever, 50

a member connected to and extending longi-

tudinally of said lever, said member being
mounted for lateral movement relatively to

said lever, and a link connecting said mem-
ber to said diaphragm, substantially as de- 55

scribed.

This specification signed and witnessed

this 26th dav of October 1909.

THOS. A. EDISON.
Witnesses

:

Dyer Smith,
John M. Canfield.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom, it may concern

:

Be it known that I, Thomas A. Edison,
a citizen of the United States, and a resi-

dent of Llewellyn Park, West Orange, Essex
5 county, New Jersey, have invented certain

new and useful Improvements in Phono-
graph-Keproducers, of which the following

is a description.

My invention relates to phonograph re-

10 producers and has for its objects the pro-

vision of means whereby an improved vol-

ume and quality of reproduction may be ob-

tained with the use of a floating weight of

the same or less weight than that used at

15 present, the weight being so mounted and
constructed that the fulcrum of the stylus

lever may be placed nearer to the stylus than
would otherwise be possible without greatly

increasing the weight imposed upon the

20 stylus to hold it down to its work and con-

sequently wearing the record to a degree
which would be prohibitive in the case of

records made of the usual compositions. By
thus rendering possible an increased lever-

25 age for the stylus a greater amplification is

obtained.

In my experiments, using a phonograph
reproducer having the stylus lever pivoted
in the usual manner from a floating weight

30 pivoted in the manner well known in the

art, I attempted to increase the loudness of

the reproduction by moving the pivotal

point of the stylus lever nearer to the stylus,

whereby the amount of amplification of the

35 sound vibrations should be increased, and
consequently, the loudness of the reproduc-
tion. On increasing the ratio of the leverage
of the stylus lever beyond a certain point,

however, I found that the reproduction did
40 not increase in volume because of the in-

creased work imposed upon the stylus and
the consequent tendency to lift the floating

weight. To overcome this difficulty, I have
designed the construction embodying the

45 subject matter of this application, in which
the reaction of the pivot of the stylus lever

due to the lifting of the stylus by the undu-
lations of the record groove is exerted

chiefly in a plane occupied by both the stylus

50 lever pivot and the floating weight pivot,

so that this thrust or reaction, being exerted

against the immovable floating weight pivot,

has but little tendency to lift the weight.

The construction is such, however, that ec-

centricities in the record will lift the float- 55
ing weight in order that the diaphragm
shall not be affected by these irregularities.

Other objects of my invention comprise
the details of construction and combinations
of parts more fully hereinafter described 60
and claimed, and which tend to promote the
above mentioned general object.

In order that my invention may be more
clearly understood, attention is hereby di-

rected to the accompanying drawings, illus- 65
trating a preferred form thereof, in which
Figure 1 is a central vertical section through
a reproducer equipped with my invention,
certain parts being shown in side elevation.
Fig. 2 is a bottom plan view thereof; and 70
Fig. 3 is a partial sectional and elevational
view similar to Fig. 1 illustrating a modi-
fication of my invention.

Eeferring to the drawings, the usual
sound box 1 is provided with diaphragm 2 75
which is clamped between gaskets 8, the
whole being held in place by a ring 4 which
is threaded within flange 5 of sound box 1
in the usual manner. The floating weight
6 is pivoted at 7 to a member 8 which occu- 80

pies a substantially vertical position, and
has formed integral therewith a portion 9

of reduced diameter, which is screw thread-
ed within a member 10 having a correspond-
ingly threaded opening, and which member 85

10 is secured in any suitable manner to the
bottom of flange 5 of the sound box body 1.

By this construction, floating weight 6 is free

to oscillate in a vertical plane about its pivot

7, and also in a horizontal plane about its 90

vertical pivot 9. The member 8 is directed
upwardly from its base, so that horizontal
pivot 7 is near the diaphragm and well in-

side of flange 5 of the sound box 1. The
floating weight, instead of occupying a 95

plane substantially parallel to the dia-

phragm, as in the usual construction, ox-

tends downwardly from its pnT>t at a con-

siderable angle to the diaphragm. Prefer-

ably, the portion of the floating weight 100

nearest to the pivot is so mounted that it ex-

tends practically at right angles to the .li:i

phragm.
Stylus lever 11 is pivoted at 12 to lugs 13

depending from the floating weigh! '">. or the 105

stylus lever may be pivotally connected to
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the floating weight in any other desirable

manner. The tail of lever 11 is connected
to the center of diaphragm 2 by the usual

link 14. In the construction shown in the

5 drawings, stylus lever 11 is positioned sub-

stantially parallel to diaphragm 2, and ac-

cordingly, its arm between pivot 12 and link

14 extends through a passageway 15 in float-

ing weight 6.

10 Preferably, as shown, pivot 12 of the

stylus lever lies in approximately the same
plane substantially at right angles to stylus

lever 11 and diaphragm 2 as pivot 7 of float-

ing weight 6. Also, preferably, floating

15 weight 6 is bent at a point nearly above
stylus 16 carried by stylus lever 11, or at

such a point that pivot 12 of the stylus lever

supported by lugs below the bent portion of

the weight lies approximately in the median
20 plane of weight 6 through pivot 7, so that

the tail of the floating weight, or the part

thereof extending substantially from this

point to the outer end of the weight, extends

in a plane which is substantially parallel to

25 the tangent to the record through the stylus.

The essential point is that the reaction on
pivot 12 of the stylus lever due to the sound
undulations of the record groove, shall be

exerted in the direction of pivot 7 of the

30 floating weight 6, or a large component of

this reaction shall be so exerted. At the

same time, floating weight 6 must perform
its well known functions as a floating weight
when the stylus passes over eccentricities in

35 the record. These objects are all attained in

the construction shown in the drawings.
Here, stylus lever 11 is practically parallel

with the diaphragm, and link 14 and the

upper portion of floating weight 6 are sub-

40 stantially at right angles to diaphragm 2.

The reaction of pivot 12 in the operation of

stylus 16 is substantially all directed toward
pivot 7. A plane passing through the axis

of the record and through stylus 16 of pivot
45 12, however, intersects the plane including

pivots 7 and 12 at a considerable angle. Ac-
cordingly, it will be seen that as a result of
stylus 16 passing over eccentricities or other
inequalities in the record of considerable

50 magnitude as compared to the hills and
valleys of the sound record, floating weight
6 will be lifted and the diaphragm 2 not
affected by these irregularities. As a result

of this construction, the fulcrum of the
55 stylus lever can be brought as close to the

end of the lever bearing the stylus as is de-

sired, and the amplification correspondingly
increased, it being only necessary that
wherever the fulcrum is placed, the floating

60 weight be so positioned and shaped that the
thrust of the lever pivot is directed substan-
tially in the line of the weight pivot. Inci-

dentally, I have found in practice that good
results may be obtained with the use of a

S3 floating weight mounted as shown in the

drawings, considerably lighter than the
weights necessary under the former practice,

whereby the wear on the record and stylus

is lessened.

Another beneficial result which, it is to be 70
noted, accrues from the positioning of stylus

lever 11 at a considerable angle to the tan-

gent to the record through the stylus, is that
friction between the stylus and the record
being exerted tangentially tends to turn the 75
stylus lever about its pivot, and aids in pro-
ducing a louder reproduction. In the case of
a stylus lever mounted in the usual manner,
in a plane substantially parallel to the tan-
gent to the record, the friction as the stylus go
ascends a hill in the record merely pulls on
the lever pivot, and creates practically no
turning effect on the lever. In my present
invention it does exert a turning effect on
the lever, and this is one of the factors en- 85
abling me to increase the leverage of the
stylus in this construction. It is also to be
noted that the construction illustrated con-
stitutes a parallel-motion or pantograph, the
link 14 and the portion of the floating 90
weight between the two pivots always being
substantially parallel.

In the modification shown in Fig. 3, a
spiral spring 17 is interposed between a lug
18 on floating weight 6 and member 8 to 95
assist in holding stylus 16 down to its work.
When this spring is used, it is, of course, ob-
vious that the mass of floating weight 6 need
not be so great as in the former case. In the
claims, the term " floating weight " is used 100
to denote a member having the well known
functions of a floating weight and actuated
by either gravity or a spring, or both.
Having now described my invention, what

I claim and desire to protect by Letters Pat- 105
ent is as follows

:

1. In a device of the class described, the
combination with a vibratory member, of a
floating weight pivoted near said vibratory
member for movement about a horizontal 110
axis, an amplifying stylus lever pivoted to

said weight, and a link connecting said lever
and said vibratory member, said lever and
said member being normally approximately
parallel, and said link being substantially 115
parallel to a line containing the centers of
the pivots of said weight and lever, substan-
tially as described.

2. In a phonograph reproducer, the com-
bination of a diaphragm, a floating weight 120
pivoted adjacent to said diaphragm, a stylus
lever pivoted to said weight, a stylus carried
by said lever, and a connection from said
lever to said diaphragm, said weight having
a portion extending directly from its pivotal 125

point toward said stylus lever pivot at a
sharp angle to the tangent to the record at
the point of contact of said stylus, and hav-
ing a second portion extending in a plane
more nearly parallel to said tangent, said 130
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15

lever being pivoted substantially at the in-

tersection of said portions of said weight,

substantially as described.

3. In a phonograph reproducer, the com-
bination with a sound box body and a dia-

phragm therein, of a floating weight pivoted
to said body, a stylus lever pivoted to said

weight and extending therethrough, and
connections between said lever and dia-

phragm, said weight extending directly

from its pivot toward that of said lever in

a direction approximately at right angles to

said diaphragm and having an extension be-

yond the pivot of said lever, substantially

as described.

4. In a device of the class described, in

combination, a stylus lever, a stylus carried

thereby, a vibratory member substantially
parallel to said lever, a connection between
said member and said lever, and means piv-

oted near said vibratory member for move-
ment about a horizontal axis and pivotally
supporting said lever at a point between
said stylus and said connection, the pivots
of said lever and said supporting means be-

ing located in a plane substantially parallel

to said connection, substantially as de-

scribed.

This specification signed and witnessed
this 28th day of October 1909.

THOS. A. EDISON.
Witnesses

:

Dyer Smith,
H. H. Dyke.

20

25

Copiei of this patent may lie obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern

:

Be it known that I, William C. Ftjhri,

a citizen of the United States of America,

and a resident of Chicago, Illinois, have in-

5 vented a new and useful Improvement in

Cabineted Graphophones, which improve-

ment is fully set forth in the following speci-

fication.

My invention relates to talking-machines,

10 particularly graphophones, and consists of

an improved " cabineted graphophone ",

that is, the combination of a graphophone
and an ornamental and useful casing or

cabinet which contains and completely in-

15 closes the former.

The object of the invention is to provide

an article which is in itself serviceable as an
attractive piece of furniture, yet at the same
time constitutes a self-contained talking-

20 machine of superior quality.

Although cabineted talking machines have
been known and used, yet my present inven-

tion is a marked improvement over all such

prior machines known to me, in utility and
25 attractiveness of appearance as an article of

furniture, and without any sacrifice of

acoustical properties as a talking-machine,

besides providing ready access for oiling or

cleaning the mechanical parts, repairing

30 them, etc.

Broadly stated, the invention comprises

the combining of a graphophone in opera-

tive relation with a so-called library-table,

which latter may be defined as of inverted

35 U-shape with flat top.

The invention comprises further the utili-

zation of the two cubical portions of the

library table, one beneath each end thereof,

to support and give rigidity to the upper
40 horizontally - elongated casing which con-

tains the talking-machine, and also to pro-

vide between themselves the knee-space

which adapts the article for use as a library

table.

45 The invention comprises further the utili-

zation to the fullest extent of the available

spaces in said library table, for suitably

locating the sound-reproducing and sound-

conveying parts and the motor-mechanism

50 of the graphophone, and for storing a sup-

ply of sound-records, etc.

The invention further comprises a mov-
able support for the graphophone, for giv-
ing ready access to the sound-reproducing
parts and to the mechanism, for oiling, re- 55
pairs, or the like, while normally incasing
and protecting said parts. And, finally,

the invention comprises the combinations of
the foregoing features, and also the various
details of construction, location, and ar- 60
rangement of the several parts, as herein-
after more particularly set forth and
claimed.

The invention will be best understood by
reference to the accompanying drawings 65

which illustrate a preferred embodiment
thereof.

In these drawings: Figure 1 is a vertical

section, taken longitudinally through the
cabineted graphophone; Fig. 2 is a plan 70

view, the lid being open to expose the turn-
table of the graphophone ; Fig. 3 is an ele-

vation, viewed from one end of the table,

the motor being represented as raised for in-

spection (from the other side) ; Fig. 4 is a 75

perspective, viewed from the opposite end
of the table.

Referring more particularly to Fig. 1, 1

represents the motor - mechanism of the
graphophone or other talking-machine, here 80

indicated as clock-work actuated by a
spring-motor that is adapted to be wound up
by a detachable crank-key 2. 3 is the de-

tachable horizontal turn-table rotated from
the motor by means of any convenient or 85

well-known gearing (not shown). 4 is the

sound-box. equipped with the usual repro-

ducing-stylus, and carried by the swinging
arm 5, here shown as a tapering tube or

"tone-arm" swiveled to swing horizontally 90

and thereby carry sound-box 1 in opera-

tive relation across a sound-record upon
turn-table 3. 6 is the sound-conveyer, here

shown as a flaring "horn" (preferably of

thin wood, and owing to the shape o[ the 95

confining compartment ii is preferably of

greater width than height in cross-section,

as indicated in Fig. I). This horn commu-
nicates with tone-arm .'» by means o\' the

elbow 7; I he joint between l In- conveyer too

and the tone-arm 5 being preferably ren-

dered as air-tight as feasible, so thai the
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sound-waves from the diaphragm of the
sound-box shall pass, without loss, through
the continuous conduit 5—7—6, to escape at

the outer end of the latter.

5 The preferred form and arrangement of

casing or cabinet, for containing and in-

closing the graphophone, comprises the hori-

zontally-elongated upper portion 8 (Fig. 4)
and the two lower portions or boxes 9 and

10 10. This upper portion is a casing outlined
by the flat top 11 and floor 12, with suit-

able vertical sides and end-pieces. The top
is cut away at 13 (Fig. 2) to give access to

the " well " where the graphophone is lo-

15 cated, and is provided with hinged lid 14
having the stop 15; and the opposite end-
piece has an opening, Avhich may be pro-
vided with hinged doors 16, for the dis-

charge of sound from the adjacent end of
20 horn G. The two lower portions 9 and 10

are shown as cubical boxings or cabinets,

located one beneath each end of the upper
casing 8 to support the upper casing and
give rigidity to it, and to provide the knee-

25 space 17 between themselves, thereby con-

stituting with the upper casing the attrac-

tive and ornamental library table, which may
be provided with feet, all as seen in Fig. 4.

The preferred manner of mounting and
30 combining the graphophone with the cabi-

net is as follows: 18 is a vertical partition

extending transversely across the upper cas-

ing 8, dividing the same into two compart-
ments; the longer compartment contains

35 and incloses the longitudinally-extending
horn 6, while the shorter compartment con-

stitutes the " well " for the graphophone.
This smaller compartment is itself divided
into an upper and a lower chamber, by a

40 horizontal shelf 19 that has a large D-
shaped cut-away portion; this shelf serves

as a stationary support for the movable
support of the graphophone, and also pro-

vides the fixed bearing for the sound-con-
's 5 veyer or tone-arm. 20 is the movable sup-

port for the graphophone. It is shown as a

trap-door corresponding to the cut-away,
and hinged by its straight edge, at 21, upon
the corresponding straight edge of said cut-

50 away, while its free end rests upon a bevel

or other ledge of the stationary shelf. The
motor-mechanism 1 is secured to the lower
face of this movable support 20, and de-

pends therefrom into the lower chamber of

55 this end of the casing; while the (detach-

able) turn-table 3 is located above the trap-

door. Floor 12 may be cut away beneath
the graphophone, to provide additional

space for the motor-mechanism. The inner

GO end of conveyer 6 fits snugly in or against

(and may protrude slightly through) an
aperture in the lower portion of vertical

partition 18, where elbow 7 is united to it;

and the other end of elbow 7 connects in

similar manner with an aperture in shelf 19, 65
above which is swiveled the movable con-
veyer or tone-arm 5. The outer end of the
conve}rer or horn 6 preferably extends flush

to the opening in the end of casing 8, so as
to preclude the admission of dust, moisture, 70
etc., into the inclosed space surrounding
horn 6.

When a spring-motor is employed, the
winding-key 2 is inserted through a suitable
opening 22 in the end wall of the cabinet. 75
The sound-reproducing devices are readily
accessible by raising the lid 14 until its stop
15 engages beneath top 11; and access to the
motor-mechanism is afforded by first remov-
ing turn-table 3, and key 2, and then lift- 80
ing trap door 20, as by inserting the finger

in a hole 23.

24 is a horizontal partition located in box-
ing 10, beneath the depending motor-mecha-
nism; and the available space beneath this 85
partition may be fitted with a drawer, as 25,

the partition 24 preventing grease, etc.,

dropping into the drawer. Should an elec-

tric motor be employed, the space above
partition 24 is available for that purpose. 90
Spaces 2G—20 on either side of the drawer
25 and the motor, as well as the space in the
other cubical boxing 9, provide room for
storing a supply of sound-records, and may
be equipped with vertical spacers 27. 28—28 95
and 29—29 are doors for these spaces.

The cabineted graphophone thus con-
structed is in itself a handsome and useful
library table, available for the purpose to
which such article is usually put; and at 100
the same time it is a completely equipped
and self-contained talking-machine, which
affords ready access for operating the ma-
chine and provides storage for a large quan-
tity of sound-records and other supplies. 105
The boxings 9 and 10 give rigidity to the
table as a whole; they support the upper
longitudinal compartment 8 at a suitable

height for use as a talking-machine and as

a library table; one of them provides anjr no
additional space necessary for the motor
mechanism etc. ; and they both provide space
for storing records etc. Moreover, besides

accomplishing all of these usual purposes,
there is no sacrifice in appearance or in 115
acoustical properties; but on the contrary
I have produced a most handsome and at-

tractive article of furniture, and a cabineted
graphophone which is remarkable for the
sweetness and quality of its reproductions. 120

Although I have described my invention
with some particularity of detail, yet this is

merely for the sake of clearness, since my
invention is not limited to the precise con-

struction, arrangement, and location of the 125
several parts, which may be varied consid-

erably, and some of these parts may be used
to the exclusion of others, without departing
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from the spirit of my invention. For in-

stance, vertical partition 18 might be omit-

ted, or, instead of trap door 20 and shelf 19,

any other suitable supports for the grapho-
5 phone and for the tone-arm might be em-

ployed, as a fixed bracket for the latter and
for the former any movable base plate

adapted to rest upon ledges in the " well "

;

and many other modifications might be re-

10 sorted to in this and other parts of the appa-
ratus.

Having thus fully described my invention,

and the preferred embodiment thereof, I

claim

:

15 1. A cabineted graphophone. comprising a

horizontally-extending casing, a longitudi-

nally-extending and stationary sound-con-
veyer inclosed therein and delivering toward
an opening in one end thereof, a grapho-

20 phone with its motor-mechanism and turn-

table movablv supported and inclosed in the

other end of said casing, and a swinging
sound-conveyer communicating with said

stationary conveyer and at its other end car-

25 rying a sound-box in operative relation to

said turn-table.

2. A cabineted graphophone, comprising
an upper horizontally-extending casing, a

longitudinally - extending and stationary

30 sound-conveyer inclosed therein and deliv-

ering toward an opening in one end thereof,

a graphophone with its motor-mechanism
and turn-table movably supported and in-

closed in the other end of said casing, a

35 swinging sound-conveyer communicating
with said stationary conveyer and at its

other end carrying a sound-box in operative

relation to said turn-table, and two support-
ing and spaced boxings beneath said upper

40 casing to supiwrt the same and to provide
knee-space between themselves, thereby con-

stituting a combined library table and
graphophone.

3. A cabineted graphophone, comprising a

45 horizontally-extending casing having a ver-

tical partition extending transversely across
the same to constitute two compartments, a

stationary sound-conveyer extending within
one of said compartments with its outer end

50 delivering toward an opening in the end
thereof and its other end extending past said

partition, and the following parts inclosed

in the other compartment, viz; a movable
support located horizontally on the other

55 side of said vertical partition, motor-mecha-
nism depending from the lower side of said

support and with its turn-table located

above the same, and a s\vingin<; hollow arm
carrying a sound

6 *"&
)ox and communicating

60 with the inner end of said sound-coinever.
I. A cabineted graphophone, comprising a

horizontally-extending casing having a

transverse vertical partition and a ledge or
stationary support in the compartment on

one side of said partition, a sound-conveyer 65
communicating with an aperture in said
ledge and thence extending through said
partition and delivering toward an opening
in the end of the other compartment, a mov-
able support in the first-named compartment 70
adapted to rest on said ledge, graphophone-
mechanism depending from said movable
support and having its turn-table located
above the same, and a hollow arm swiveled
above said aperture in said ledge to com- 75
municate with said sound-conveyer and car-

rying a sound-box in operative relation to

said turn-table.

5. A cabineted graphophone, comprising a
horizontally-extending casing having in one 80
end a movable support, a graphophone car-

ried by said support and with its turn-table

located above the same, a tone-arm swiveled
upon a stationary bearing to carry a sound-
box across a sound-record on said turn-table, 85
a sound-conveyer communicating with said
tone-arm and extending longitudinally
through said casing to deliver toward an
opening in the end thereof, and two boxes
beneath said casing, one located beneath each 90
end thereof, to support the same and to pro-
vide knee-space and thereby constituting a
combined library table and graphophone.

6. A cabineted graphophone, comprising a

cabinet in the form of an inverted U with 95
flat top, consisting of two inclosed boxings
spaced apart to provide knee-space and sup-
porting an upper transverse compartment,
in combination with the sound-reproducing
devices of a graphophone inclosed within 100
said transverse compartment, and motor-
mechanism depending from said grapho-
phone into one of said supporting boxes.

7. A cabineted graphophone comprising a

casing having a vertical partition, a station- 105
ary support on one side of said partition, a

sound-conveyer having one end mounted in

said support and thence extending past said
partition and delivering toward an opening
in one end of said casing, a hinged member no
adapted to rest on said stationary support,
graphophone mechanism depending from
said hinged member, a hollow arm communi-
cating with the end of said sound-conveyer
in said stationary support, and a sound-box 115
carried by said arm.

8. A cabineted graphophone comprising a

horizontally extending casing, a vertical

partition extending transversely across said

casing and forming two compartments, a 120

sound-conveyer extending within one of said

compartments and having its outer end de-

livering toward an opening in one end of

said casing, and the following parts inclosed

in (he other compartment, viz: a horizontal L2S

stationary support having an aperture for

receiving (he inner end of said sound con

veyer, a movable member adapted to rest on
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said stationary support, motor mechanism
depending from the lower side of said mov-
able member, a swinging hollow arm com-
municating with the inner end of said

sound-conveyer, and a sound-box carried by
said arm.
In testimony whereof I have hereunto set

my hand in the presence of two witnesses
this 13th day of July, 1910.

WILLIAM C FUHRI.

Witnesses

:

C. A. L. Massee,
WlLLAED H. IlARTING.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,
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To oil whom if may concern :

Be it known that I, Karl A. Maurer.
a citizen of the Empire of Germany, and a

resident of Leipzig, Kingdom of Saxony,

5 Germany, have invented certain new and
useful Improvements in Graphophones and
Talking-Machines, of which the following
is a specification.

This invention has reference to talking

10 machines, phonographs, graphophones and
the like, which are provided with a horn for

the purpose of amplifying the sound. These
sound amplifying horns occupy more space

than the talking machine itself. If however
15 the sound amplifying horn is located within

the casing of the machine then the amplifi-

cation of the sound is greatly reduced be-

cause the opening of the horn likewise must
be greatly reduced to find room within the

20 casing. These contrivances further have the

disadvantage that the sound is strongly con-

veyed solely in the direction in which the

horn is placed.

It is the purpose of the present invention

25 to avoid the above described deficiencies

and to produce a talking machine with a

sound amplifier within the casing that con-

veys sound in all directions. This has been
primarily attained by arranging the ampli-

30 fying device within the casing so that its

opening is at the top and by placing the

motor or part of same within or before the

opening of said amplifier.

The invention is illustrated in the accom-
35 panying drawing in which

:

Figure 1. illustrates in side elevation partly

in section a sound recording and reproduc-
ing device which embodies in desirable form
the present improvements. Fig. 2 is a plan

40 view of the same. Fig. 3, is an elevation

partly in section of an apparatus in which
the record support is shown to be arranged
before the opening of the amplifier. Fig.

! is a side elevation, and Fig. 5, a top plan

45 view showing a modified form of sound am-
plifying device.

Similar characters of reference denote like

parts in all the figures.

The casing A of the apparatus shown in

50 Figs. 1 and 2 is a simple box which is open
at the top. The sound amplifying device B
is arranged within the casing A in such

manner that its opening likewise is at the

top.

65 The motor C for the record support 1) is

secured to a special bridge E so that it

reaches into the sound amplifying device
when the bridge E is placed horizontally
across the casing A. The motor may be di-

rectly mounted on the bridge E or first se- 60
cured to a special plate as desired.
In the form of apparatus illustrated in

Figs. 1 and 2 the motor C is surrounded by
a semi-spherical casing F. This answers a
double purpose first, it prevents dust from 65
entering and second, it exposes only smooth
surfaces to the sound waves produced in

the amplifying device B. If a record G is

now placed on the record support D and
the motor started then the sound is repro- 70
duced in the usual manner by means of the
sound box H communicating with the arm
I and the tube K conveying thus the sound
into the amplifier. The large hollow body
of the amplifier increases the strength of 75
the sound and as the amplifier is open at

the top the sound is conveyed uniformly in

all directions.

It is immaterial whether the tube K con-

nects with the bottom of the amplifier B or 80
on the side. In order to have no protrud-
ing parts on the casing A the downward
portion of the tube K may be mounted with-
in the casing A as shown in Figs. 4 and 5.

It is further immaterial for the purpose of 85
the present invention whether the motor C
is placed below the bridge E or above the

same. In the latter case the motor will be

in front of the opening of the amplifying
device B. The motor may also be mounted 90

on the bottom of the amplifier without bridge
or it may be otherwise suitably supported
within the amplifier leaving then the open
ing of the same completely free.

Fig. 3, illustrates a talking machine in 95

which the motor C is located below the am-
plifying device within the casing A so that

only the shaft L passes through said device

and the record support I) mounted thereon

is above the opening of the amplifier. When 7 00

the shaft L passes through the center of the

amplifying device it may also be supported
in a second hearing in the special plate abo\ c

mentioned in relation to Figs. 1 and 2. The
shaft L is suitably surrounded with a guide 105

bearing Or elongated bushing M which e\

lend- into the amplifier. At the upper end

of the shaft right above the opening of the

amplifier the record support D is secured

which is adapted to receive the record. The 11?
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record support D may also be mounted some-
what below the opening of the amplifier so

that it may be conveniently reached by the

sound arm I. In this instance the tube K
5 connects with the amplifier on the side of the

same to allow of mounting the motor cen-

trally below as shown in Fig. 3. The ampli-
fier ma}7 also be mounted on a flange M1 of

the bushing M independent from the motor.
10 The amplifier may also be entirely dispensed

with if the casing A is constructed so that it

possesses sufficient resonance. The motor
may further be arranged alongside the am-
plifier and its motion transmitted to the

15 shaft L in suitable manner.
The modified form illustrated in Figs. 4

and 5 comprises a casing A for the talking

machine consisting of a four sided box which
is open at the top. Within the casing there is

20 an amplifier of octagonal form so arranged
that on the four sides N, O, P. Q, there are

mounted inclined sounding boards or walls

N 1
, O 1

. P 1
, Q1

, which are adapted to convey
the sound in an upward direction. Between

25 these four inclined walls there are the verti-

cal walls R, S, T, U. However all these

straight walls or part of them are cut out
forming incisions V. The motor C may be
mounted below the bridge E and the record

30 support D above the same. The reproduced
sound is conveyed in this construction

through the sound arm I in a downward
direction and enters through the opening W
in the inclined wall O 1 into the amplifier

35 from where it is conveyed in an upward
direction and also through openings V of

the side walls of the casing.

The above described arrangement of the

amplifying device may be used for record
40 plate machines as well as for cylindrical ma-

chines.

I claim as nry invention

:

1. In talking machines, the combination of

a cabinet, a sound amplifying horn inclosed

45 therein and having its exit end upwardly
directed, a motor inclosed in a casing posi-

tioned in the exit end of said horn, a record
support adapted to be rotated by said motor,
and a reproducer adapted to operate upon a

50 record carried by said support and connected
to said horn, substantially as described.

2. In talking machines, the combination of
a sound amplifying horn, a motor inclosed

in a casing, the said casing being positioned
55 in the exit portion of said horn so as to form

an annular sound conduit therewith, a record

support adapted to be rotated by said motor,
and a reproducer adapted to operate upon a

record carried by said support and con-

nected to said horn, substantially as de- 60

scribed.

3. In talking machines, the combination of

a cabinet, a sound amplifying horn inclosed

therein and having its exit portion upwardly
directed, a motor inclosed in a casing, the 65

said casing being positioned in the exit por-
tion of said horn so as to form an annular
sound conduit therewith, a record support
adapted to be rotated by said motor, and a

reproducer adapted to operate upon a record 70

carried by said support and connected to

said horn, substantially as described.

4. In a talking machine, the combination
of an amplifying sound conveyer, of a ro-

tary record support, a casing arranged to 75

form with said convej'er an annular sound
conduit, actuating means for said support in

said casing, and reproducing means commu-
nicating with said conveyer and arranged in

operative relation with respect to said sup- 80

port, Substantially as described.

5. In a talking machine, the combination
of an amplifying sound eonvev'er, a rotary
record support coaxial with the exit portion

of said conveyer, a casing arranged coaxial 85

with said support and arranged to form
with the exit portion of said conveyer an
annular sound conduit, actuating means for

said support in said casing, and reproduc-
ing means communicating with said con- 90

veyer and arranged in operative relation

with respect to said support, substantially as

described.

6. In a talking machine, the combination
of an amplifying sound conveyer having 95

an upwardly directed exit portion, a rotary

record support coaxial with said exit por-

tion, a casing coaxial with said record sup-
port and arranged to form with said exit

portion an annular sound conduit, actuating 100

means for said support in said casing, and
reproducing means communicating with
said conveyer and arranged in operative re-

lation with respect to said support, sub-

stantially as described. 105

Signed at Leipzig, Germany, this 19th day
of April, 1910.

KARL A. MAURER,
Witnesses

:

Rudolph Fricke,
Albert R. Morawetz.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Graham W. Brogan,

a citizen of the United States, and resident

of Mount Vernon, in the county of West
5 Chester and State of New York, have in-

vented certain new and useful Improve-
ments in Talking-Machines, of which the

following is a specification.

In sound producing machines, such as

10 those commonly called " talking machines,"
" graphophones," and the like, it has been
customary, so far as I am aware, to man-
ually apply and remove each sound record
or disk, for each musical composition, speech,

16 or the like, to be rendered, entailing consid-

erable pauses in the continuity of rendition

of the pieces required by the time necessarily

consumed in removing and replacing the

records.

20 The object of my invention is to provide
means to support one upon another a series

of sound-records or disks, and to automati-
cally appty, one after another, the records

or disks in position for cooperation with the

25 pin of the sound-box, and to automatically
cause the required movement of the sound-
box to and from the records or disks after

the latter have been successively placed in

position for rotation, whereby when a series

30 of superposed records have been placed in

the machine, and the driving mechanism is

started, the musical compositions, speeches
or the like will be rendered from said rec-

ords one after another, without requiring
35 the machine to be stopped until all of such

records have been used.

In carrying out my invention I provide, in

a sound producing machine having any suit-

able means for supporting and rotating sound
40 records or disks and the sound-box to coact

therewith, means to support a series or plu-

rality of superposed records or disks, means
to lower and raise said records and to sepa-

rate from the series the lowermost record
45 and deposit it upon the record or records

that have been used upon the record rotat-

ing devices, and means to cause the sound-
box to be raised and moved away from the

records I hat have been used, and to be moved
50 back over and lowered toward the new rec-

ord that has been deposited for use, whereby
the records may be used successively with

the sound-box while the machine continues

to operate.
55 Mv invention also comprises novel details

of improvement and combinations of pails

that will be more fully hereinafter set forth
and then pointed out in the claims.
Reference is to be had to the accompany-

ing drawings forming part hereof, wherein— 60
Figure 1 is a side elevation of a talking

machine emboctying my invention; Fig. 2
is an end view of Fig. 1, looking from the
righthand side, parts being removed, and
showing the parts in the playing position : 65
Fig. 3 is a cross section substantially on the
line 3, 3, in Fig. 1 ; Figs. 4, 5 and 6 are detail

views illustrating, in different positions, the
dog for separating and depositing one after

another the superposed records or disks; 70
Fig. 7 is a side elevation illustrating the
parts in the positions assumed when the
records are lowered to deposit an unused
record in position for use, parts being omit-
ted; Fig. 8 is a plan view of Fig. 7; Fig. 9 75
is a section substantially on the line .9, 9, in

Fig. 7, and Fig. 10 is an end view showing
the parts in the position illustrated in Fig. 7,

parts being removed; Fig. 11 is an enlarged
section on the plane of the line 11, 11, in 80
Fig. 1 ; Fig. 12 is a similar view on the line

12, 12, in Fig. 1, and Fig. 13 is a detail view
of part of the sound-pin operating device.

Similar numerals of reference indicate

corresponding parts in the several views. 86

The numeral 1 in the accompanying draw-
ings indicates a frame, 2 the record or disk-

supporting and rotating plate carried by
shaft 3 that is journaled in said frame and
provided with a gear 4 to mesh with driv- 90

ing gear 5 that is loose on shaft G (to be ro-

tatively connected therewith as hereinafter

explained) said shaft being journaled in

suitable bearings on said frame, and rotated

in any suitable manner, all of which parts 95

may be of any wellknown construction in

talking machines of the class using record

disks. The record disks 7 are adapted to be

raised and lowered above plate 2, and to be

automatically superimposed upon said plate 100

one after another. At 8 is a rod slidable

vertically through hollow shaft 3, and
adapted to pass through centrally disposed
holes in records 7. which rod rests upon and
is adapted to be operated by a earn 9, as 105

hereinafter explained, whereby the record- 7

are guided U)\- vertical audi rotary mine
tnents. Upon frame 1. suitably spaced

aparl on opposite sides of records 7. are

posts 10 upon which a cross bar II is guided no
for up and down movement. Bar 11 is

shown provided with guiding tubes or
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sleeves 12, sliclable upon posts 10, and bar
11 rests upon the upper end of rod 8, where-
by as said rod is raised and lowered by cam
9 bar 11 will be correspondingly operated.

5 Bar 11 carries supports 14, suitably spaced
substantially diametrically on opposite sides

of records 7, said supports being provided
adjacent to their lower ends with devices for

supporting superimposed records, and de-

10 positing such records, one by one, upon rec-

ords on plate 2. The devices I have shown
for this purpose comprise inwardly extend-

ing dogs 15 pivotally carried by supports

14, which dogs pivotally support fingers 16

15 that are adapted to swing downwardly.
Dogs 15 at their inner ends are reduced or

sharpened at 15 a in order to conveniently

pass between two records 7, and said dogs
are normally held by springs 17 against

20 stops 18 on supports 14 (Fig. 5) in which
position the dogs 15 support one or more
records 7, dogs 15 thereby being adapted to

swing upwardly. Fingers 16 are shown piv-

otally supported in the forked ends 15b of

25 dogs 15 (Fig. 6) and are normally pressed

upwardly b}* springs 19 carried by said dogs,

stops 16a upon fingers 16 normally maintain-
ing said fingers in their upward positions.

The relative positions of parts 14. 15 and 16,

30 with respect to the peripheries of records 7,

are such that the records may rest upon the

clogs for supporting the records at a dis-

tance above plate 2, as shown in Fig. 1, and
when bar 11 and the records it supports are

35 lowered, said dogs and fingers will act to

release the lowermost record to enable it to

rest upon plate 2 or the record or records

thereon, for successfully supplying new rec-

ords for use from the series of unused rec-

40 ords, as more fully hereinafter explained.

With the parts in the positions shown in

Fig. 1, the uppermost record carried upon
plate 2 will be in position to coact with the

stylus 21 of sound box or reproducer 20, in

45 the usual manner, and at such time gear 5

will be driven with shaft 6 to rotate plate 2

and the record or records thereon. For
this purpose I have shown a clutch having
a member 22 slidable upon shaft 6. adapted

50 to be rotated thereby as by a spline and
feather, said clutch member 22 on one side

being adapted to engage clutch member 23
secured to gear 5, the opposite end of clutch

member 22 being adapted, during shifting of
55 the records, to engage clutch member 24 on

a worm 25 secured on shaft 6. Clutch mem-
ber 22, in Fig. 1, is shown in the position for
rotating plate 2 and the records it carries,

and clutch member 22 is shown provided
60 with a peripheral groove coacting with a

shifting fork 26a carried by a rock shaft 26,

suitably journaled in the frame and having
an arm 27 provided with a pin or roller 28
adapted to coact with cam 29 connected with

65 a gear 30 rotatively mounted upon a shaft

70

80

85

90

95

or stud 31 carried by the frame. A spring
32 connected with arm 27 and with a pin or
other part 33 normally maintains arm 27
depressed with its pin or roller 28 upon cam
29. Cam 29 is shown in Figs. 1 and 7 hav-
ing a cut out or reduced part 29a for a suit-

able distance, whereby when pin or roller 28
is upon the high part of the cam, clutch
members 22 and 23 will be in engagement
for rotating plate 2 and records thereon for 75
rendering the musical composition or the
like, but when pin or roller 28 is in the low
part 29a of the cam, arm 27 will be pulled
down by spring 32 to unclutch the members
22, 23, (thereby checking rotation of plate 2
and the records) and to engage clutch mem-
bers 22 and 24.

In the example illustrated gear 30 is ro-
tated by the worm 34 on shaft 35 journaled
in the frame, which shaft may be rotated by
any well known means used in machines of
this class, such as a motor, manually oper-
ated crank or the like. Upon shaft 35 is

a gear 36, in mesh with a gear 37 secured
on shaft 6, whereby as shaft 35 is rotated
gear 30, cam 29 and shaft 6 will be simulta-
neously rotated. When pin or roller 28 is

upon the high part of cam 29 and clutch
members 22, 23 are in engagement causing
rotation of plate 2 and the records carried
thereby for rendition of the composition or
piece from the uppermost of such records,
cam 9 will be in such position as to retain
bar 11 and the records supported thereby
in an elevated position, so that the last

named records will be above the sound-box
20 when the latter is operating upon the up-
permost record on plate 2. When pin or
roller 28 drops off the edge 29b of the high
part of cam 29 into the low part 29a of the 105
cam, clutch member 22 will be shifted from
member 23 into engagement with member
24, and cam 9 will be operated to cause bar 11
and the records carried thereby to be low-
ered to cause the lowermost record to be de-
posited upon a record on plate 2, and the
sound box 20 will be caused to move to one
side of the records while the transfer of
records is being made, and then to move
back over the record or the records upon n»
plate 2. To this end I have shown cam 9
secured upon a shaft 9a journaled on the
frame and provided with a gear 38 in mesh
with a gear 39 carried by a shaft 40 jour-
naled in a bearing 41 carried by the frame, 120
said shaft carrying a gear 42 in mesh with
worm 25, whereby when clutch member 22
is caused to engage clutch member 24, plate
2 will cease rotating and shaft 9% through
the gearing just described, will be driven 125
from worm 25 to rotate cam 9, whereby rod
8, bar 11, record supports 14, and the records
carried by the latter, will be lowered. When
roller 28 first drops into the low part 29a

of cam 29 and worm 25 then begins to ro- ISO

100

lio
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tate, sound box 20 will first be raised from
the underlying record, and then swung
from the operating position, shown in Fig.

1 and in dotted lines in Fig. 8, to one side

5 of the records, as shown in full lines in Figs.

7 and 8, and be retained in such position

while the low part of cam 29 is riding under
roller 28, during which time bar 11 and
records carried thereby will be lowered, a

10 record deposited, and bar 11 and any re-

maining records carried thereby will be
again raised, and while bar 11 is rising and
just before roller 28 rides up on the high
part of cam 29 sound box 20 will be moved

15 back over the records on plate 2 and its

stylus 21 will be lowered upon the outer

portion of the uppermost record, where-
upon clutch member 22 will be released from
clutch member 24 and reengaged with clutch

20 member 23
:
to again cause plate 2 to rotate

for rendering from the record, in the usual

manner. To this end I have shown sound
box 20 pivotally supported to rock verti-

cally and swing laterally, for which purpose

25 in the example illustrated, the horn 20a car-

rying the sound box is pivotally carried on a

vertically disposed rock shaft 43 suitably

journaled on frame 1. Shaft 43 at its upper
end is shown provided with a yoke 43a car-

30 rying a pin or shaft 44 upon which is piv-

otally mounted a bracket or arm 45 secured

to horn 20a
. Below horn 20a is a vertically

movable rod 46 slidable in a suitable guide
47 carried by frame 1, said rod being shown

35 provided at its upper end with a head piece

48 to bear under horn 20a
, said head piece

being shown provided with a guide rod 49
depending through a guiding opening in

frame 1 to keep said head from rotating

40 while permitting its up and down move-
ments. Rod 46 rests upon and is actuated

by a cam 50, secured upon shaft 9a
. rod 46

being shown provided with a roller 46a to

work on said cam. When a piece is being
45 rendered rod 46 will rest in the recess or

low part 50a of cam 50 so that the sound box
will be lowered to enable its stylus 21 to rest

upon the uppermost record on plate 2, but
when shaft 9a first rotates and the high part

50 of cam 50 raises rod 46, horn 28 will be tilted

to raise stylus 21 from the record. Head
piece 48 is of sufficient length to enable horn
20 to rest thereon, while the latter is being
shifted or swung, to carry the sound box

55 away from over the records on plate 2 and
back thereover (see Fig. 8).

Just after the sound-box has been raised

from the topmost record upon plate 2 a fin-

ger 51 carried by shaft 9a will engage a pin
60 52 projecting from rod 43 (Fig. 1), and will

rotate said rod and thereby swing horn
20a and sound box 20 away from the records,

as shown in Fig. 8, to enable a record
or records carried by record supports 14

65 to be lowered and deposited over plate 2,

and bar 11 and its remaining records to

be raised, by the now continued rotation
of cam 9, because at such time shaft 9a

will be rotated by worm 25 and the con-
nected gearing. When bar 11 has nearly 70
reached the limit of its upward stroke, and
before the high part of cam 29 shifts clutch
member 22 back to clutch member 23, an
arm or finger 53 secured on shaft 9a will en-
gage the projection or pin 54 (Fig. 2), con- 75
nected with rod 43 on the side opposite pin
52 and rotate said rod to return the sound
box over the records on plate 2. Said pro-
jection 54 first encounters a lug or ear 55a

on a latch 55 pivotally supported at 56 on the 80
main frame, which latch normally rests upon
a pin 57, (Fig. 10). Said lug or ear 55a

stops the sound box and its stylus 21 adja-
cent to the outer periphery of the upper-
most record on plate 2, just before rod 46 85
drops into the low part 503

- of cam 50.

Slight further rotation of shaft 9 a carries
finger 53 away from projection 54 and into
engagement with the inclined under edge 55b

of latch 55 raising its lug 55a out of the path 90
of projection 54 (Fig. 2), and rod 46 will
drop into recess 50* of cam 50, causing stylus
21 to rest upon the last named record, and
thereupon the high part of cam 29 will oper-
ate clutch member 22 to shift it from clutch 95
member 24 to clutch member 23, the sound
box and horn now being free to move in-

wardly of the records on plate 2 during the
rotation of said records which now takes
place. The sound record shifting devices 100
will now remain in substantially the posi-

tions shown in Fig. 2 with arm or finger 53
retaining latch 55 elevated. When arm or
finger 53 next moves away from latch 55, the
latter will drop and rest upon stop 57, then 105
retaining lug 55a in the path of projection

54, (Fig. 10).

In the arrangement illustrated the sup-
ports 14 are set to receive records of a cer-

tain size, say ten inches in diameter, but if 110

it is desired to use larger records, such as

twelve inches in diameter, means are pro-
vided to enable the record-supports 14 to be
adjusted radially of the records along bar 11.

To this end I have shown bar 11 provided llfi

with slots lla (Fig. 8) receiving screws or

threaded studs 14 a extending from supports
14, and provided with nuts 14", whereby sup-
ports 14 may be adjusted along slots lla and
then secured to bar 11, to accommodate disks 120

of different diameters as desired.

As it is desirable to frequently replace (lie

styli 21 for coaction with the records, and
as with my improvements a series of records

may be used one after another without stop- 125

ping the machine, 1 have provided means for

automatically shifting styli 21 as the rec-

ords are automatically changed. To this end
T have shown a support 60, show 11 in (he

form of a bent wire, having one end re- 130
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ceived in the socket of sound box 20 where
the usual sound stylus is placed and secured
by screw 61 (Figs. 11 and 12), and to the
outer end of said support 60 is secured a stud

5 62 upon which a stylus carrying disk 63 is

rotatively mounted. For convenience in
readily replacing styli 21 upon disk 63 the
latter is shown made in two separable parts
63a

, 63 b
, having recesses 63 c to receive the

10 inner ends of styli 21, and nut 62a on screw
62 serves to clamp the members of disk 63
upon styli 21. To disk 63 is secured a

ratchet wheel 64 adapted to be engaged by a
dog or projection 65a on a rod 65, shown piv-

15 otally supported upon a rock arm 66, that is

pivotally carried, at 67, upon a bracket or
the like 68, shown secured upon the side of
horn 20a

. Spring 69 (Fig. 1) connected
with rod 65 and with a suitable support, as

20 with the part 67 tends normally to retain
rod 65 retracted. Rod 65 is shown support-
ed to move in a guide 70 on horn 20a

. The
lower bent end 66a of rocker 66 is adapted to

pass under an abutment 71, shown in the
25 form of a bent finger, secured upon frame 1

(Fig. 11) and projecting transversely there-

of, the end 66a of arm 66 being normalty
free below the level of abutment 71. The
arrangement is such that when said pin op-

30 erating parts are in the normal position, as

shown in Fig. 1, one of the styli 21 will be in

position to coact with the uppermost disk
upon plate 2, end 66a of rocker arm 66 will

be lower than abutment 71, and dog 65a will

35 be substantially in the position shown in

Fig. 13. When the sound-box and horn have
been moved inwardly, and cam 50 causes

rod 46 to rise to raise the sound box up-
wardly, the projection 66a will encounter

40 abutment 71 and cause arm 66 to be rockea
to push rod 65 to the left in Fig. 1, thereby
causing dog 65a to rotate the ratchet 64 one
step thereby rotating disk 63 and its stylus

21 to present a new stylus in position to act

45 on a record; when the sound box is moved
outwardly away from the records the end
66a of arm 66 will be released from abutment
71, spring 69 will restore said arm, rod 65

and dog 65a to the normal positions (Fig.
50 13) ready to again rotate disk 63 upon the

next rise of sound box 20. By the means de-

scribed each time a record has been used and
the sound box 20 has been raised, the disk

63 will be automatically rotated to present
55 a new stylus for use, and such styli may be

replaced as often as desired, whereby dur-
ing the rendering of a series of records

placed in the machine a different stylus may
be automatically set for use for each record.

60 The complete operation may be described

as follows: Assume that a record is upon
plate 2, and that a desired number or series

of records are supported by fingers 15 of

record-supports 14, by having removed bar
65 11, placed the records upon fingers 15, and

replaced bar 11 on posts 10 and rod 8, that
roller 28 is upon the high part of cam 29 at

its edge 29 c
, clutch members 22, 23 thus be-

ing in engagement ; that sound box 20 is in

position over the outer portion of the lower 70
records, with stylus 21 in position to com-
mence action on the uppermost record on
plate 2, and that latch 55 is held up by arm
53 as in Fig. 2. The rotation of shaft 35 will

thereupon, through worm 34 and gear 30, 75
rotate cam 29 in the direction of the arrow
in Fig. 1, and said shaft, through the ap-
propriate gearing will rotate plate 2 and
the record or records thereon in the direction

of the arrow in Fig. 8, whereupon stylus 21, go
coacting with the uppermost record on plate

2 in the usual manner, will cause the sound
box to feed inwardly, turning rod 43 with
it, and thus moving pins 52 and 54 to the
right (Fig. 8). When plate 2 and its record 85
are rotated sufficiently to complete rendi-

tion of the piece and the sound box has
been moved completely inwardly, with the
end 66a of arm 66 carried under abutment
71, and cam 29 has been rotated so that pin 90
or roller 28 drops off edge 29b of said cam
into the low part 29a thereof, clutch member
22 will be shifted into engagement with
clutch member 24 (the record-driving gear-

ing being then unclutched at 22, 23, causing 95

plate 2 and its records to cease rotation),

and thereupon worm 25, through the appro-
priate gearing, will rotate shaft 9% cam 29
still continuing to rotate. When shaft 9a

now begins to rotate, arm or finger 53 will 100

pass away from latch 55 allowing the latter

to drop and move its lug 55a in front of
projection 54; cam 50 will rotate to raise rod
46 and thereby cause stylus 21 to be lifted

from the sound record, arm 66 will be rocked 105

by engagement with abutment 71, causing
dog 65a to rotate ratchet 64 and disk 63 one
step presenting a new stylus 21 over the

records in position for use, and thereupon
arm or finger 51 (moving in the direction of 110

the arrow in Fig. 10) will engage pin 52 and
rotate shaft 43, causing the sound box to

swing outwardly from the dotted position

shown in Fig. 8 free from the record or

records on plate 2, to substantially the full 115

line position shown in said figure, and arm
66 and rod 65 will return to their normal
positions. Thereupon cam 9 will have been
rotated sufficiently far to allow rod 8 to de-

scend, whereupon bar 11 with the records it 120

carries will be lowered substantially to the

position shown in Figs. 7 and 10, with fingers

16 resting upon the uppermost record on
plate 2. A continued descent of bar 11

and its records, with fingers 16 resting upon 125

the last named record, causes dog 15 to tilt,

so that their inner ends 15a slide upwardly
past the edge of the lowermost record 7a

,

and when rod 8 rests in the low part of cam
9, (Fig. 10) the ends 15a of said dogs will 130

4
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be in position to pass between the edges of

record 7a and the record next thereabove, so

that when cam 9 next begins to raise rod 8

the springs 17 will cause the ends 15a of

fi
dogs 15 to enter between said records, while

fingers 16 still remain between record 7a

and the record next below the same, as

shown in Fig. 4. A continued upward move-
ment of rod 8, raising bar 11, supports 14,

10 and records 7, enables the ends 15a of dogs

15 to pass between record 7a and the record

thereabove, by the action of springs 17 tilt-

ing dogs 15 back to their normal positions,

(Fig. 5), thereby causing said dogs to sup-

15 port the records above them, and the con-

tinued rise of supports 14 and records sup-

ported by dogs 15 will then occur; there-

upon fingers 16 will move upwardly away
from the uppermost record on plate 2, and

20 the weight of record 7a now coming upon
fingers 16, will cause them to tilt outwardly
and deposit the record 7a upon the upper-
most record upon plate 7, as shown in dotted

lines in Fig. 5. When supports 14 and dogs

25 15 have been raised by cam 9 sufficiently, the

fingers 16 will be released from the thus de-

posited record 7a , and the springs 19 will

restore said fingers to their normal positions.

Continued rotation of shaft 9a
, causing

30 further rotation of cams 9 and 50 and arms
or fingers 51 and 53, occurs while pin or roll

28 is in the low part of cam 29, whereupon
cam 9 raises rod 8, bar 11, supports 14, and
the records remaining on dogs 15, and just

35 before pin or roll 28 rides up on the edge
29 c of cam 29 arm or finger 53 will push pin

54, causing shaft 43 to rotate the sound-

box back over the outer portion of the

records on plate 2, until stylus 54 engages
40 lug 55a

, whereupon pin 21 will be in posi-

tion to start action on the record. At such

time cam 9 will have raised bar 11 and its

records to the uppermost or normal posi-

tions, arm or finger 53 will pass away from
45 projection 54, rod 46 will descend to the low

part 50a of cam 50, and arm or finger 53 will

engage and raise latch 55 to carry its lug 55a

away from projection 54, and thereupon
clutch members 22 and 24 will be disengaged

50 by pin or roll 28 now riding up on the high

part 29c of cam 29, the sound box operating

devices will come to rest, clutch members 22

and 23 will reengage, and plate 2 and the

records thereon will begin to rotate, and the
65 operations described will be repeated. It

will thus be understood that when a de-

sired number of records have been placed

upon the fingers 15 in an elevated position

with, say, one record upon plate 2, that the
60 machine may be started and continuously

operated until all of the records have been
deposited one after another, and the pieces

rendered successively therefrom, without

stopping the machine and without requir-

ing manipulation of the parts by the user,

other than the replacement of styli 21 if

that becomes necessary.

Having now described my invention what
I claim is

:

1. A talking machine comprising means ^q
for rotating records, means for supporting
a series of records, and means for lowering
said series of records toward said rotating
means comprising means for depositing a
record from such series upon said rotating 76
means and raising the remaining records of
said series therefrom.

2. A talking machine comprising means
for rotating records, means for supporting
a series of records, means for lowering said sq
series of records toward said rotating means
comprising means for depositing a record
from such series upon said rotating means
and raising the remaining records of said

series therefrom, sound reproducing devices 85
to coact with the records, and means to auto-

matically place the sound reproducing de-

vices between the record on the rotating
means and said series of records and for

removing the sound reproducing devices 90
therefrom.

3. A talking machine comprising means
for rotating records, means for supporting
a series of records adjacent their edges above
said rotating means, and means for lower- 95
ing said records and depositing upon the
rotating means the lowermost record of said

series while retaining the remainder of said

series of records upon their supporting
means and raising them from said rotating 100
means.

4. A talking machine comprising means
for rotating records, means for supporting
a series of records adjacent their edges above
said rotating means, means for lowering 105

said records and depositing upon the rotat-

ing means the lowermost record of said

series while retaining the remainder of said

series of records upon their supporting
means and raising them from said rotating 110

means, sound reproducing devices, and means
for automatically placing said sound re-

producing devices between a record on said

rotating means and the series of records

thereabove. 115

5. A talking machine comprising means
to rotate records, record supports above said

rotating means, and means to lower and
raise said supports, said supports compris-

ing means to release a record and deposit it 120

upon said rotating means and to retain

other records upon said supports.

6. A talking machine comprising means
to rotate records, record supports above said

rotating means, moans to lower and raise 125

said supports, said supports comprising

means to release a record and deposit it

upon said rotating means and to retain

other records upon said supports. mmiikI re-

producing devices, and ihohiis to automati- l»o



fc* 1,099,913

cally place said sound reproducing devices

between said rotating means and the rec-

ords carried by said supports.
7. A talking machine comprising means

5 to rotate records, record supports above said
rotating means, means to lower and raise

said supports, said supports comprising
dogs to support records, and means to cause
the dogs to pass between a lowermost rec-

10 ord and a record thereabove to retain the
latter.

8. A talking machine comprising means
to rotate records, record supports above said

rotating means, means to lower and raise

15 said supports, said supports comprising
dogs, said dogs having fingers adapted to

cause the dogs to release the lowermost rec-

ord, and means to cause the dogs to enter
between said lowermost record and the rec-

20 ord thereabove.
9. A talking machine comprising means

to rotate records, record supports above said
rotating means, means to lower and raise

said supports, said supports comprising
25 dogs, said dogs having movable fingers to

cause said dogs to release the lowermost rec-

ord, and means to cause said dogs to enter

between said lowermost record and a record
thereabove.

30 10. A talking machine comprising means
to rotate records, record supports above said

rotating means, means to lower and raise

said supports, said supports comprising
dogs, said dogs having pivotal fingers adapt-

35 ed to swing downwardly, means to normally
hold said fingers in set positions upon the

dogs, said fingers serving to cause the dogs
to pass above the lowermost record of the
series, said fingers being adapted to move

40 away from said lowermost record to release

it, and means to cause the dogs to enter be-

tween said lowermost record and a record
thereabove.

11. A talking machine comprising means
4 5 to rotate records, record supports above

said rotating means, means to lower and
raise said supports, said supports compris-
ing dogs, said dogs being pivotally carried
by said supports, stops upon the supports

50 for said dogs, springs to actuate said dogs,

and means to cause said dogs to release a

lowermost record and to support the records

thereabove.
12. A talking machine comprising means

55 to rotate records, record supports above said

rotating means, means to lower and raise

said supports, said supports comprising
dogs, said dogs being pivotally carried by
said supports, stops upon the supports for

60 said dogs, said dogs having pivotal fingers

adapted to tilt said dogs to cause them to

release a lowermost record, and means to

cause said dogs to enter between two rec-

ords.
65 13. A talking machine comprising means

to rotate records, sound reproducing means
to coact with said records, a shaft movably
carrying said sound reproducing means, said
shaft being provided with projections,
means to raise and lower said sound repro- 70
during means, and means to operate said
projections successively to move the sound
reproducing means away from a record and
return it over a record.

14. A talking machine comprising means 75
to rotate records, sound reproducing means
to coact with said records, a shaft movably
carrying said sound reproducing means,
said shaft being provided with projections,
a rod having a head to support said sound so
reproducing means, a cam to operate said
rod to raise and lower said sound reproduc-
ing means, a shaft carrying said cam, and
projections operative with said shaft to ac-

tuate said first named projections to move 85
the sound reproducing means away from
the record and return the same over a record.

15. A talking machine comprising means
to rotate records, sound reproducing means
to coact with said records, a shaft movably 90
carrying said sound reproducing means, said
shaft beina" provided with projections, a
rod having a head to support said sound re-

producing means, a cam to operate said rod
to raise and lower said sound reproducing 95
means, a shaft carrying said cam, fingers

operative with said shaft to actuate said first

named projections to move the sound repro-
ducing means away from the record and re-

turn the same over a record, a latch to co- 100
act with one of said first named projections,

one of said fingers being adapted to raise the
latch to permit movement of said last named
projection, and means to retain the latch in
position to engage said last named projec- 105
tion when the latter is not held by said

finger.

16. A talking machine comprising means
to rotate records, a sound box, means to

movably support the sound box, a plurality 110
of styli to coact with a record, means to ro-

tatively support said styli, an arm, a dog
connected with the arm, a ratchet connected
with said styli, and an abutment to coact

with said arm to cause rotation of said styli 115
upon movement of said arm.

17. A talking machine comprising means
to rotate records, a sound box, means to

movably support the sound box, a plurality

of styli to coact with a record, a rotative 120
disk carrying said styli, a ratchet connected
with said disk, a dog to operate said ratchet,

an arm supported to move with said sound
box and connected with said dog, and an
abutment to actuate said arm upon appro- 125
priate movement of the sound box.

18. A talking machine comprising means
to rotate a record, a sound box, a support
carried by the sound box, a disk rotatively

carried by said support, styli detachably ISO
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carried by said disk, an arm connected with
the sound box, means operated by the arm
to rotate said disk, and means to operate

said arm upon appropriate movement of the
sound box.

19. A talking machine comprising means
to rotate a record, a sound box, a support
carried by the sound box, a disk rotatively

carried by said support, styli detachably car-

ried by said disk, a ratchet connected with
said disk, an arm connected with the sound

box, a dog connected with the arm to oper-
ate the disk, and an abutment to coact with
the arm to cause rotation of said disk upon
appropriate movement of the sound box.

Signed at New York city, in the county
of New York, and State of New York, this

1st day of October, A. D. 1912.

GRAHAM W. BROGAN.
Witnesses

:

T. F. BotJRNE,
Marie F. Wainright.

15

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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THOMAS H. MACDONALD, OF BRIDGEPORT. CONNECTICUT, ASSIGNOR TO AMERICAN
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To all whom it may concern

:

Be it known that I, Thomas IT. Mac-
domald, a citizen of the United States, and a

resident of Bridgeport, Connecticut, (whose

5 post-office address is care of American
Graphophone Company, Bridgeport, Con-
necticut,) have invented a new and useful

Improvement in Talking-Machines, which
improvement is fully set forth in the follow-

10 ing specification.

The object of my invention is to produce
a so-called " hornless " talking machine, or

machine with inclosed horn.

More particularly, the invention consists

15 of the compact and efficient arrangement of

the various parts without sacrificing the

efficiency of the machine or the quality of

its reproduction of sounds.

The invention consists of the construction

20 and arrangement of parts and "of certain

details hereinbelow more fully set forth and
claimed.

My invention will be best understood by
referring to the annexed draAvings, which

25 illustrate a preferred embodiment thereof.

In the drawings, Figure 1 is a vertical sec-

tion taken longitudinally through the mid-
dle of the sound-conveyer or " horn ". Fig.

2 is a plan view of the machine, with the

30 motor and the cover or lid of the cabinet

removed ; and Fig. 3 is a front elevation

partly broken away.
1 represents the cabinet or box, usually of

Avood, comparatively shallow, and of the

35 general shape and appearance indicated.

2 is a curved, hollow metal casting, which
serves both as a bracket to support the mov-
able tone-arm and also as a sound-conveyer.
This bracket is secured firmly at its lower

40 end to the loAver part of the rear Avail of the

cabinet 1, which is aperturecl to register with
the interior of the bracket; while the upper
end of the latter is provided with a hori-

zontal bearing in which the tone-arm is

45 journaled.

3 is the tone-arm, preferably tapering as

shown; it is provided at its rear with the

down-turned elboAv, Avhich is journaled in

the bearing aforesaid, Avhile the outer end
50 of the tone-arm carries the sound-box 4 in

any well-known manner.
5 is the continuation of the sound-con-

veyer, located Avithin the cabinet 1, and here-

inafter referred to as the " horn ". Prefer-
55 ably, this horn consists of four walls, (of

tin, thin veneered Avood, or the like) ; the
side walls flaring widely as indicated in Fig.

2, while the upper and lower walls are
shaped as indicated in Fig. 1. The mouth
of the horn expands to occupy the greater jq
part of the front wall of cabinet 1, AAdiich

is cut away to register therewith; Avhile the
central portion of the horn is down-curved,
or depressed, into a sort of flattened U, to
provide clearance for the motor. 65

6 is the lid or cover of the cabinet, Avhich
may be secured by screws or in any other
coiwenient manner. The motor 7 is secured
to the loAver side of cover G, and depends
into the interior of the cabinet, horn 5 be- 70
ing curved downward to leave room for the
motor ; and the upper Avail of the horn serves
(with coA'er G) to constitute a motor-com-
partment. From the motor arises the up-
right shaft Avhich carries the usual turn- 75
table 8 located aboAre lid 6. Preferably, the
opening in the front wall of the casing, at

the outlet of the horn, Avill be covered by a
grating, as 9.

At 10 is indicated the outer end of the 80
usual motor-controls (the start-and-stop de-

vice and the speed-regulator), the upper
Avail of the horn being cut away for the
purpose, as indicated at 11. The winding-
crank 12 is inserted through a hole in one 85
of the side-walls of the cabinet.

Among the novel features of the machine
constructed in accordance with this inven-
tion, are the following: The sound-conveyer
(consisting of tone-arm 3, IioIIoav bracket 2 90
and horn 5) is a continuous, unobstructed,
and gradually-enlarged, or flaring passage;
the mouth of the horn, where the sounds
are emitted, occupies substantially the en-

tire front wall of the cabinet, so that (he 05
music is widely and effectively emitted; yet,

notwithstanding this enlarged mouth of
the horn, (he downward curving of its mid-
dle portion leaves room for the motor, Avith-

out requiring a deeper cabinet or casing, and 100

without interfering with the Tree passage
of sound, the lateral widening of (his por-

tion 5. compensating for i(s downward curv-

ing; the upper wall of the horn a>sis(s in

providing a compartment to incase the mo- 105

tor; the IioIIoav bracket. 2 is supported en-

tirely at its lower end. so thai if Is readily

nbled into place; provision is made \'ov

the start-and-stop mechanism and for (he

speed-regulator, by cutting a hole in (he up 110
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per >vall of the horn ; and the entire machine
is very simple to assemble and is extremely
compact, and without any sacrifice of the

mechanical parts of a practical talking-ma-

5 chine, and without any loss in the quality of

the sound-reproductions.

I have thus described my invention with
some particularity, but only for the sake of

clearness, since I do not limit myself to the

10 precise construction and arrangement dis-

closed: and modifications of construction

and of arrangement may be resorted to

without departing from the spirit of my in-

vention.
15 Having thus described my invention, I

claim

:

1. In a talking machine, the combination
of a substantially rectangular cabinet hav-

ing a large aperture extending over practi-

20 cally the entire front Avail thereof and a

small aperture adjacent the bottom of the

opposite Avail, a motor depending from the

top of said cabinet, a substantially flattened

U-shaped sound conveyer connecting said
25 apertures and having its upper Avail curved

downwardly to provide a space for said mo-
tor, the end of said wall adjacent said large

aperture extending to the height of said

motor, the mouth of said conATeyer being ex-
"° panded to substantially the dimensions of

the front wall of said cabinet and surround-
ing said aperture, a hollow bracket regis-

tering with the smaller aperture, and a tone-

arm journaled upon said bracket and carry-
ing a sound box. 35

2. In a talking machine, the combination
of a substantially rectangular cabinet haA7 -

ing a large aperture extending over practi-

cally the entire front wall thereof and a

small aperture adjacent the bottom of the 40

opposite wall, a motor depending from the

top of said cabinet, a substantially flattened

U-shaped sound conveyer connecting said

apertures and having its upper aauII curved
downwardly to provide a space for said mo- 4 5

tor, the end of said Avail adjacent said large

aperture extending to the height of said mo-
tor, the mouth of said conveyer being ex-

panded to substantially the dimensions of
the front wall of said cabinet and surround-

r
'

'>

ing said aperture, a hollow bracket register-

ing with the smaller aperture, a tone-arm
journaled upon said bracket and carrying
a sound box. and motor controlling devices

extending through said large aperture and
"

:>

the upper wall of said sound conveyer.

In testimony Avhereof I have signed this

specification in the presence of tAvo subscrib-

ing witnesses.

THOMAS H. MACDONALD.
Witnesses

:

Sophie B. Macdonald,
Margaret Murray.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern

:

Be it known that I, Thomas H. Macdon-
ald, a citizen of the United States of Amer-
ica, and a resident of Bridgeport, Fairfield

5 county, Connecticut, have invented a new
and useful Dictation-Graphophone, which is

fully set forth in the following- specification.

This invention relates to talking-machines
employed for dictation purposes, where both

10 a recorder and a reproducer are required,

and where it is also desirable at times to

throw the parts out of gear while the motor
is still running. It has been proposed to

locate the recording-stylus and the repro-

15 ducing-stylus upon a diaphragm common to

both, and then by shifting the position of

the diaphragm bring either of the two sty-

luses into play. But entirely satisfactory

results are not obtained in such constructions

20 for two reasons: In the first place, other

things being equal, and within reasonable

limits, the lighter the recording-device the

more sensitive it is, and the better it will

record ; whereas a reproducing-device acts

25 better the heavier it is. In the second place,

a recorder should have the vertical play nec-

essary to adjust itself to any unintentional

eccentricity of the blank-cylinder, but should
not have any lateral play; whereas the re-

30 producer should have not only the vertical

play, but also sufficient lateral play to en-

able it to track the helical record-groove of

the sound-record. It has also been proposed
to have two " speakers " interchangeable

35 upon the machine, one a recorder and the
other a reproducer, in order to provide the
two differing qualities just mentioned.

It is the object of the present invention to

provide in a single construction a " speaker "

40 that is capable of ready adjustment into each
one of three positions (1) where it becomes a
comparatively light recorder having verti-

cal play but no lateral play; (2) where it be-

comes a comparatively heavy reproducer
45 having both lateral and also vertical play;

and (3) where it is neutral.

The invention consists, then, of the speaker
carrying the recording-stylus and the repro-
ducing-stylus upon a common diaphragm,

50 in combination with the ordinary " start-

and-stop " mechanism and suitable attach-

ments and connecting-devices by which the
adjustments above referred to may be ac-

complished.
55 The 'invention consists further in the de-

60

tails and arrangements hereinafter pointed
out and claimed.
My invention will be best understood by

reference to the annexed drawings, in
which

—

Figure 1 is a vertical section through the
parts upon an ordinary graphophone or
other talking -machine, showing the
" speaker " in its inoperative or " neutral "

position; Fig. 2 is a similar view, showing ^5
the device adjusted to become a " recorder ";

Fig. 3 is a similar view, showing the device
adjusted to become a "reproducer"; and
Fig. 4 is a substantially horizontal section
taken through the speaker and its connect- 70
ing parts.

1 indicates one of the two vertical end-
standards at the rear of an ordinary grapho-
phone. 2 is the horizontal guide-rod con-
necting the lower portions of these stand- 75
ards; and 2' indicates the scale-plate across
the top. 3 is a vertical piece whose lower
end straddles and engages guide-rod 2 and
whose upper end, connected to the carriage,
is provided with the spring-pressed plunger 80
4 that carries the partial nut 5 for engage-
ment with the feed-screw 6 ; this partial nut
5 is in two portions located longitudinally
of the feed-screw and constituting a Y, and
in the cut-away portion between them is lo- 85
cated the ring 7 which surrounds the feed-

screw and is provided with the manipulat-
ing-lever 8 ; this ring is likewise provided
with the two cut-away portions 9 and 10, be-

tween which is the nose or cam 11. When 90
the lever 8 is turned to the left (as in Fig. 2)
or to the right (as in Fig. 3) the respective
portions 9 and 10 permit the nut 5 to engage
the feed screw; and when the lever 8 is

turned in the intermediate position (as in 95
Fig. 1) the nose 11 forces plunger 4 and nut
5 downward out of engagement with the

feed-screw. All this is the usual " start-and-

stop " construction as found in my U. S.

Letters-Patent No. 569,290. dated Oct. 13. 100

1896. Upon the top of the carriage is shown
a fixed handle 12 :l for convenience in shifting

it from side to side of the machine.
Fixedly attached to the hollow casing 12

which constitutes a part of the carriage, is 105

the tubular piece 13, shown as provided with

the reduced outer end 14 (for receiving (lie

flexible tube for the mouth-piece), and pro-

Tided at its other end with a flange L5 by
which it is screwed or otherwiso secured to 110
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the casing 12. Within fixed tube 13 is the
telescoping-tube 16: and the spherical end
of the trunnion-tube 17 is secured therein
by the pivot 18 which permits tube 17 to

have sufficient lateral swing, while the

spherical head insures a practically air-tight

joint. 19 is the " diaphragm head " of the
recorder and reproducer, whose upper end
(made spherical for the same purpose) is

secured in the inner end of the trunnion-
tube 17 by means of the horizontal pin 20,

that permits up-and-down movement of the
"head". Owing to these two pins 18—20,

the head 19 is capable both of lateral and
of up-and-down movement; while by reason
of the telescoping-tube 16 it may be shifted

in and out. A set-screw 21 extends up-
ward through the bottom wall of fixed tube
13, where it engages the longitudinal slot

2 q
22 in the telescoping-tube 16, to prevent
any axial swiveling of the latter. The head
19 has the usual diaphragm 23, that car-

ries a recording-stylus 24, and slightly in

advance thereof a reproducing-stylus 25,

—

25 the two extending in the same vertical plane
transversely of the recording cylinder 26.

When the head 19 is shifted forward, as

in Fig. 2, the recording-stylus 24 is in proper
position to record upon cylinder 26, while

3Q the reproducing-stylus is out of engage-
ment; whereas, when the head has been
shifted back up into fixed tube 13 (as in

Fig. 3), the recording-stylus is thrown out
of position and the reproducing-stylus 25 is

35 brought into operative position. Set-screw
21 and slot 22 guide this movement, so that
the styluses may not be tilted out of the
vertical plane.

The lower edge of ring 7 (of the " start-

40 and-stop " device) is transversely slotted,

as at 7', to receive the forward end of a link

27, which is pivoted to the nose 11 of said

ring. At its rear the link engages telescoping-

tube 16 by means of slot 28 passing over a

45 transverse pin 29, upon the adjacent end
of tube 16. This slotted connection at 28

permits the necessary play; while link 27
is held in proper engagement by means of
spring 30, shown as carried within a tubu-

50 lar device 31, whose upper end is pivoted at

32 (upon the underside of casing 12). its

lower end having a slotted engagement with
link 27. Moving handle 8 forward (to the

left, see Fig. 2), carries link 27 rearward

55 (to the right), and extends head 19 to bring
recording-stylus 24 into position; and when
carried to the rear (to the right,—see Fiar.

3), handle 8 shifts link 27 to the left and
retracts head 19 to bring reproducing-stylus

60 25 into play.

A disk-like weight 33 (see Fig. 4) is lo-

cated above the head 19, its central portion
being cut away to provide the two members
34—34 that straddle the neck of head 19

65 and are pivoted at 35—35 upon the adjacent

70

80

85

90

95

inner end of trunnion-tube 17. The nose
36 on the outer end of weight 33 is adapted
to engage the adjacent seat. 37 in casing 12;
and a little to the rear of nose 36 is shown
a depending boss adapted to bear upon head
19. Near the upper end of the stem of head
19, and upon its under side, is the cam 38,
separating recesses or seats 39 and 40. In
the neutral position (Fig. 1) this cam rides
upon the projected end of the set-screw 21,
so that the head 19 and the weight 33 are
tilted up (both of the styluses being thus
disengaged), and the nose 36 of the weight
is in position to become engaged in the seat

37; in either of the other two positions
(Figs. 2 or 3) the end of the set-screw 21
rests in one of the two seats 39 or 40, and
the head 19 is allowed to drop with one or
the other of its two styluses in operative po-
sition.

The operation of my machine is as fol-

lows, referring first to Fig. 1, which shows
the neutral position: The manipulating -

lcver 8 is vertical, its cam or nose 11 has
forced downward the plunger 4 and has dis-

engaged the partial nuts 5 from the feed-
screw 0, whose rotation will no longer pro-
pel the carriage; at the same time the link

27, in its medial position, has shifted the
head 19 to the position where its cam 38
(by riding upon the end of set-screw 21)
has lifted the head 19 and the weight 33 so
that both the styluses are out of engagement.
The machine rims idly, the carriage is not
propelled, and neither stylus acts upon the
cylinder 26.

In order to record, a suitable blank-cylin-
der 26 being placed upon the mandrel and
the operator ready to dictate into the mouth-
piece,—the manipulating-lever 8 is turned
forward (to the left, as in Fig. 2). The
cut-away portion 9 of the ring 7 permits the
partial-nuts 5 to engage the feed-screw, so

that the carriage will be propelled along the
machine; the link 27 (by completing its

traverse to the right,) unseats the cam 38,

and the seat 39 permits the head 19 to drop
clowm until its recording-stylus 24 engages
the cylinder 26,—meanwhile the nose 36 of

the weight 33 has become engaged in the
seat 37, thus relieving the head of the
weight, and locking the trunnion-tube 17
and head 19 against lateral swing. Conse-
quently head 19 now acts as a comparatively
light recorder, being relieved of the Aveight

33; and the recorder is capable of up-and-
down moveivent only.

In order to reproduce sound, the manipu-
lating-lever '8 is first carried to the neutral

(vertical) position (Fig. 1), and the entire 125
carriage shifted back to the starting-point;

and then the lever 8 is moved backward (to

the right) as in Fig. 3. The cut-away por-

tion 10 permits the partial-nuts 5 to engage
the feed-screw 6, and the carriage is now 130

100

105

110

115

120
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propelled; at the same time the link 27 has
retracted the telescoping - tube 16 with its

parts; the weight 33 is disengaged from
seat 37 and rests upon the back of the head
19; and the cam 38 having passed entirely

5 over the screw 21, the recess 40 permits the

head 19 and the weight 33 to drop into the

position shown in Fig. 3, where the repro-

ducing-stylus 25 is in operative contact with
the record-cylinder 20. There is now noth-

ing to prevent the lateral play obtainable

by means of the pin 18. Consequently the

device has become a comparatively heavy
reproducing-device susceptible not only of

up - and - down movement, but also of the

lateral play necessary to track in the record-

groove.

The compactness and efficiency of my in-

vention are noticeable. The simplicity of

20
its operation is even more striking: When
not in use the lever 8 stands upright; in

order to dictate, the operator merely draws
this lever forward and speaks into the

mouth-piece; in order to reproduce he

25
merely shifts the lever 8 in order to move
the carriage to the beginning of the record,

and then pushes lever 8 backward and lis-

tens to the reproduction.

In order to disassemble the parts as for

3 q
cleaning or repairing, if the same should by
any chance become necessar}r

,
all that is re-

quired is to remove the screws which secure

flange 15 of the outer fixed tube 13 to the
casing 12, and draw off the outer tube 13;

35 then, if further access to the parts be de-

sired, the forward end of link 27 may easily

be lifted from the transverse pin 28, and the

parts separated.

I have described the details of my inven-

40 tion with some particularity, but only for

the sake of clearness since it will be under-
stood that my invention is not limited to the

precise construction and arrangement of

parts herein set forth. Changes may be

45 made therein and parts of the device used
to the exclusion of other parts without de-

parting from the spirit of my invention.

Having thus described my invention, I

claim

:

50 1- In a talking-machine, a comparatively
heavy reproducer having both vertical and
lateral play, in combination with means
comprising a link for transforming the

same into a comparatively light recorder

55 having vertical play only.

2. In a talking- machine, a vertically-

swinging recorder locked against lateral

play and having a reproducing - stylus

upon its diaphragm, in combination with

60 a weight independent of said recorder, and
moans for bringing said reproducing-
stylus into position while applying said

weight to the same and permitting lateral

play thereof.

65 3. In a talking - machine, a reproducer

having both lateral and vertical play and
carrying a recording-stylus, an independent
weight bearing upon said reproducer, and
means for removing said weight while
bringing said recording-stylus into position 70
and locking it against lateral play.

4. In a talking-machine, the combination
of a start-and-stop mechanism, a diaphragm,
a recording-stylus mounted to be actuated
thereby, a reproducing-stylus for actuating 75
said diaphragm, said styluses being mounted
to have lateral as well as vertical play,

means locking said styluses against lateral

play, a weight-device supported with its ef-

fective pressure not bearing upon said sty- 80
luses, and connecting-means between said

start-and-stop mechanism and the mounting
for said styluses, whereby the shifting of

said mechanism brings said reproducing-
stylus into operative relation with the re- 85
cording-tablet carried by said machine and
releases said locking-means and. applies the

effective pressure of said weight-device upon
said reproducing-stylus.

5. In a talking-machine, the combination 90

of a start-and-stop mechanism, a dia-

phragm, a reproducing-stylus mounted to

actuate the same, a recording-stylus to be

actuated thereby, said styluses being mount-
ed to have lateral as wrell as vertical play, 95

moans for locking said styluses against lat-

eral play, a weight-device supported with its

effective pressure bearing upon said styluses,

and connecting means between said start-and-

st op mechanism and the mounting for said 100

styluses, whereby the shifting of said mecha-
nism brings said recording-stylus into oper-

ative relation with the recording-tablet car-

ried by said talking-machine and applies

said locking-means and relieves said record- 105

ing stylus of the effective pressure of said

weight -device.
G. In a talking-machine, the combination

of a head having both lateral and vertical

play, a diaphragm therein that carries a re- 110

con ling-stylus and a reproducing-stylus,

mechanism for shifting said head rectilin-

early in order to bring either stylus into

operation to the exclusion of the other, a

pivoted weight-device independent of said 115

head but adapted to rest thereon, and means
actuated by the shifting operation aforesaid

for locking said head against lateral play
and relieving it of the weight of said de-

vice while tiie recording-stylus is in opera- 120

tioh and for permitting said head to have
lateral play and said weight to rest thereon

while (he reproducing-stylus is in operation.

7. In a talking machine, a head having

both lateral and vertical play, a diaphragm ^26

therein that carries a recording- sly I us and

a reproducing-stylus, means for shifting-

said head to bring either stylus into opera-

tion, means for adding weight, to the head

when I he reproducer is in operation, means I 30



1,100,024

for relieving said head of said weight and
for locking it against lateral play when the

recording-stylus is in operation, and in

combination with the foregoing, a start-and-

5 stop mechanism and means actuated there-

by for operating all of the means before-

mentioned.
8. In a talking-machine, a fixed tube upon

the carriage, a telescoping-tube mounted
10 therein, a trunnion-tube swinging laterally

in the latter, a speaker swinging vertically

in the trunnion-tube and having a dia-

phragm carrying a recording-stylus and a

reproducing - stylus, a swinging weight
15 mounted upon said trunnion-tube and rest-

ing upon said speaker, means for lifting said

speaker and weight, means for locking said

weight in its lifted position independent of

the speaker, a start-and-stop mechanism,
20 and connection between the latter and the

telescoping-tube whereby either style is

brought into position and the head and
weight are lifted and the latter locked or

the two allowed to drop into position.

25 9. In a talking-machine, a speaker-head

having a diaphragm carrying a recording

and a reproducing-stylus, said head being

pivoted in a trunnion-tube to swing verti-

cally and having a cam on the lower side of

30 its neck, the said trunnion-tube being piv-

oted in a telescoping-tube to swing laterally

and having a weight pivoted at its inner

end to swing vertically to and from said

head, the said weight having means for se-

35 curing it out of contact with said head, said

telescoping-tube having a longitudinal slot

and having operative connection with the

start-and-stop mechanism of the machine,

and a stud cooperating with the last-named
40 slot to guide the telescoping-tube and co-

acting with the cam aforesaid to tilt the

speaker-head.
10. In a talking-machine, a recorder hav-

ing vertical play only and carrying a dia-

45 phragm provided with a reproducing stylus,

start-and-stop mechanism for said machine,
and means actuated by said mechanism for

bringing said reproducing-stylus into posi-

tion while permitting lateral as well as verti-

50 eal play thereof.

11. In a talking-machine, a reproducer
having both lateral and vertical play, and
carrying a diaphragm provided with a re-

cording-stylus, start-and-stop mechanism for
55 said machine, and means actuated by said

mechanism for bringing the recording-stylus

into position while locking it against lateral

play.

12. In a talking-machine, a recorder having
vertical play only and carrying upon its dia- 60

phragm a reproducing-stylus, start-and-stop

mechanism, and connecting-means between
said mechanism and said recorder whereby
shifting of said mechanism brings said re-

producing-stylus into position while permit- 65

ting lateral as well as vertical play thereof.

13. In a talking-machine, a reproducer
having both vertical and lateral play and
carrying upon its diaphragm a recording-
stylus, start-and-stop mechanism, and con- 70

necting-means between said mechanism and
said reproducer whereby shifting of said
mechanism brings said recording-stylus into

position while locking it against lateral

play. 75

11. In a talking-machine, the combination
of a recording-stylus and a reproducing-
stylus located in the same plane and nor-
mally capable of lateral as well as vertical

play, a diaphragm operatively related to 80

said styluses, an independently mounted
weight adapted to apply pressure upon said

reproducing-stylus, and means for shifting

said styluses in said plane to bring the re-

cording-stylus into operative relation to the 85

talking-machine tablet to the exclusion of

the other stylus while removing the pres-

sure of said weight and holding said record-

ing-stylus locked against lateral play.

15. In a talking-machine, the combination 90

of a recording stylus, a reproducing stylus

having both lateral and vertical play, a

weight shiftable to apply pressure to said

reproducing stylus, and means for remov-
ing said weight while bringing said record- 95

ing stylus into position, said recording
stylus when in position being locked against
lateral play.

16. In a talking machine, the combination
of a recording stylus, a reproducing stylus 100

having both lateral and vertical play, an in-

dependent weight shiftable to apply pres-

sure to said reproducing stylus, and means
for removing said weight while bringing
said recording stylus into position, said re- 105

cording stylus when in position being locked

against lateral play.

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

THOMAS H. MACDONALD.
Witnesses

:

N. B. Flather,
L. B. Nicholson.

Copies of this patent may he obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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JOHN A. WESER, OE NEW YORK, N. Y.

GRAPHOPHONE.

1,100,107. Specification of Letters Patent. Patented June 16, 1914.
Application filed April 3, 1913. Serial No. 758,586.

To all whom it may concern:
Be it known that L John A. Wesee, a

citizen of the United States, residing in the

borough of Manhattan of the city of New
g York, in the State of New York, have in-

vented certain new and useful Improvements
in Graphophones, of which the following is

a specification, reference being had to the

accompanying drawings, which form a part

10 hereof.

It has been proposed to control the opera-

tions of a graphophone by means acting

automatically and in proper sequence where-
by the proper starting and stopping thereof

15 is effected and different records successively

placed in operative position. Such means
have usually been mechanically connected
to the actuating mechanism of the disk turn
table and once the device was set in motion

20 various controlling devices had to perform
their respective functions before a different

record could be placed in position and the

parts reset. Further, in these prior devices,

it was not possible to repeat a portion of the
25 composition on the particular record in op-

erative position. The transfer of records in

such arrangements has usually been effected

by the bodily movement of suitable frame
supports therefor and the means to effect the

30 movement of the frames when desired have
necessarily been too complicated and delicate

for general use and did not admit of the ap-
plication of the devices to any graphophone.
Further, the control mechanisms have never

35 been so related to each other and to a com-
mon source of power that those movements
which should properly be coordinated and
yet independent of other sequential control
movements, could be initiated independ-

40 ently. Neither has any arrangement been
provided to permit the operations of a

graphophone to be controlled from a dis-

tance by an attendant.

Accordingly, it is an object of this in-

*6 vention to overcome the disadvantages
hitherto encountered in automatically con-
trolled graphophones and to provide a ma-
chine which shall be of comparatively simple
construction, substantial in its nature, of

50 relatively few moving parts, inexpensive to

manufacture, invariable in its operation, sus-
ceptible of control at all stages of its op-
oration and at a distance and generally of a
character which shall commend itself to

55 users of all classes.

A further object is to construct the con-
trolling devices so that they may be readily
attached to any graphophone without alter-

ing materially the construction of the latter.

In accordance with the invention, several 60
records may be placed in superposed posi-
tion on the turn table of the graphophone
after which the prime mover therefor may
be stai'ted. By an independent source of
power and a pneumatic control disposed at 65
any desired place, the sound box together
with the needle may be lowered to operative
position in engagement with the disk where-
upon the composition thereof will be ren-
dered. When desired, other pneumatically 70
controlled devices may be set in motion to
lift the needle from the record and permit
the sound box to be returned to a prede-
termined starting position; the rotation of
the turn table stopped ; the uppermost record 75
removed from its position on the turn table

thus bringing the record immediately there-

under into operative position ; the turn table

released to permit its further rotation; and
the sound box and needle lowered to engage 80
operatively the uppermost record, after
which the operations above outlined are re-

peated or modified at the will of the op-
erator until the lowermost record has been
removed from the turn table. g5
In the embodiment herein illustrated the

several control devices are actuated pneu-
matically, a switch being provided at any
desired place between the source of power
and the several independent pneumatic con- 90
trolling devices, whereby the latter are set in

operation at will.

Further improvements will appear as this

description proceeds, among which may here
be mentioned the means for controlling the 95
volume of sound to regulate the expression,

means to insure automatically the return of

the sound box to any desired predetermined
position with respect to the record and a

multiple needle holding device for the sound 100
box.

The invention will be more fully described

with reference to the accompanying draw-
ings, in which

—

Figure 1 is a view in plan of a grapho- 105

phone embodying the present invention and
showing certain of the pneumatic control-

ling devices, the latter being in the normal
position immediately prior to the rotation

of the turn table. Fig. 2 is a sectional view 1 10
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taken on the plane indicated by the line
2—2 of Fig. 1 looking in the direction of
the arrows. Fig. 3 is a diagrammatic view
of the several control devices showing their

5 connections to the common pneumatic con-

trol through the switch which is located at

any desired place and adapted to be manu-
ally operated to set in motion any one of
the series of pneumatic controls. Fig. 4 is

10 an enlarged detail view in side elevation

of a fragment of the sound box showing the

pneumatic control device for raising and
lowering the same. Fig. 5 is a view in end
elevation of the bellows shown in Fig. 4 and

15 illustrating the automatically actuated valve
connected thereto and operable to place one
of the independent control devices under
the influence of the master bellows. Fig.

6 is a plan view of the bellows shown in

20 Fig. 4 illustrating in dotted lines the in-

dependent connections thereto from the

master bellows. Fig. 7 is a view taken on
the plane indicated by the line 7—7 of Fig.

6. Fig. 8 is a detail view partially in sec-

25 tion of an adjustable stop whereby the re-

turn of the sound box to a predetermined
starting position is insured. Fig. 9 is a

fragmentary view showing the relation of

the record changing means to the records.

30 Fig. 10 is a fragmentary view in plan of
the devices shown in Fig. 9. Fig. 11 is a

fragmentary view in side elevation of the

two bellows controlling respectively the
starting- and stopping of the turn table, the

35 parts being shown in released position.

Fig. 12 is a fragmentary view in end eleva-

tion of the devices shown in Fig. 11. Fig.

13 is a view in plan of the controlling switch

which may be located at any desired place

40 and connected through suitable tubing to

the master bellows and the several pneu-
matic controls. Fig. 14 is a view in side

elevation thereof. Fig. 15 is a view taken
on the plane indicated by the line 15—15 of

45 Fig. 13 and looking in the direction of the
arrows. Figs. 16 and 17 are detail views of
an improved multiple needle-holder. Figs.

18 and 19 are detail views of a modified

form of multiple needle holder. Fig. 20 is

50 a view in plan of the master bellows illus-

trated in Fig. 3.

In the following description the various
parts entering into the construction of an
improved graphophone embodying the pres-

55 ent invention will be described with refer-

ence to their novel features of construction

and their function, after which the complete
system by which the several devices are con-

trolled will be taken up and described par-
60 ticularly with reference to the relation of

the master bellows, the controlling switch
and the several groups of related pneumatic
controlling devices.

For the purpose of this description a
65 graphophone of ordinary construction is

herein illustrated, being composed of the

usual operating parts disposed substantially
in their ordinary relationship each to each
and performing their respective well known
functions.

y
As the description proceeds it will be evi-

dent that the invention is applicable to any
graphophone of the disk-record type. The
graphophone proper may be disposed with-
in a suitable cabinet a having a horizontal 75
partition a' therein for the support of the
usual operating devices and beneath which
may be disposed the actuating motor (omit-

ted herein for the sake of clearness) for the
turn table b, the latter having a post V co- g0
incident with its axis and adapted to ex-

tend through the usual central apertures c

of the disk records c' which are supported
by the table. On the horizontal partition a'

is also mounted the usual d having a swivel g5
connection with its base d' to permit its free

movement in a horizontal plane and having
swivelecl thereto the usual goose-neck pipe
d 2 in connection with the sound box a3

,

all as in a manner well known. One end 90
of the horizontal partition a' terminates ad-
jacent a downwardly extending flat support
or which may be provided with side walls
«•" and lined with a resilient covering a4

,

for a purpose which will later appear here- 95
in. It should be noted here that while the
relationship of the parts thus far described
may be changed at will, it is necessary that

the inclined open receptacle last described,

comprising the floor a2 and side walls «3

, 100
lie in juxtaposition to the turn table so as

to receive the records therefrom, from time
to time during the operation of the grapho-
phone.
A feature of the invention hereinbefore 105

referred to and which might properly be de-

scribed at this point resides in the provision
of suitable buffers designed to limit the
movement of the sound horn in one direc-

tion so that the sound box may be stopped il0
in a predetermined position with respect to

the record disk. In the present embodi-
ment two such buffers are described, one, as

illustrated in detail in Fig. 8, being designed
primarily for the "repeat" of an entire 115
record disk, and the other, shown best in

Fig. 1, being intended primarily for the
" repeat " of portions only of the composi-
tion of the record. The first named buffer,

herein designated generally by the reference 120
character e, is mounted rigidly on the hori-

zontal partition a' and includes a horizontal

tubular portion e' in which is disposed a

spring pressed plunger e
2 having a suitable

handle e 3 at one end adapted to be grasped 125
by the operator and a suitable resilient

cushion e* at the other end with which the

tone arm d contacts as will presently appear.

The tubular portion e' has threaded therein

a set screw e5 by which the position of the 130



1,100,107 3

plunger e
2 with respect to the sound horn

d may be adjusted so that the movement
of the latter is stopped in one direction in-

variably at a predetermined point. When
5 it is desired to repeat a portion only of a rec-

ord the other buffer device f is preferably em-
ployed. This last named buffer comprises
a vertical stud /' carried rotatably by the

horizontal partition a' and having threaded

10 therethrough a plurality of horizontally dis-

posed buffer studs g carrying suitable cush-

ions g' at one end to contact with the tone
arm d in a manner similar to that pointed
out with respect to the buffer e. By em-

15 ploying the buffer device / as many prede-
termined repeat positions for the sound horn
may be secured as there are horizontal

threaded studs g and so, by rotating the
buffer device to bring the proper cushioned

20 stud in operative position for successive rec-

ords, the favorite portions of each record
may be repeated without interrupting the
rendition thereof to adjust the stop. While
it has been stated that the buffer devices e

25 and / above described have especial appli-

cation to the repeat of records under cer-

tain conditions it is to be understood that
either may be used as repeat stops under
all circumstances.

30 The sound box d3 with its needle may be
lowered or raised from operative position
by means of an arm A which preferably ex-

tends through the goose-neck pipe d 2 and
has one end lying thereunder so that when

35 this last named end is raised the sound box
will be raised in a manner similar to that
employed when the box is raised manually
by the insertion of a finger under the goose-
neck pipe. The other end of the lever h is

40 secured to the movable member h
f

of a bel-

lows h 2 carried by a suitable bracket di
se-

cured on the sound horn d and movable
therewith. This bellows h 2

is normally held
in distended position by a spring h3 as is

45 usual in such devices. When the bellows h2

is in its distended position as is illustrated

in Fig. 4, the sound box d3 and its needle
rest by gravity in operative position on the
face of the uppermost disk record c' . When

50 it is desired to raise the sound box ds and
its needle from this position the bellows A 2

is collapsed, thus swinging upwardly the
outer end of the lever h together with the
goose-neck pipe d2 which rests thereon.

55 When the needle is released from its en-

gagement with the record disk in the man-
ner just pointed out, the tone arm d is

brought under the action of a suitable

spring d5 which serves to move the same
GO toward its initial position. As pointed out

before, however, this swinging movement of
the tone arm d may be stopped either in its

inward starling position, as by the buffer >\

or at any predetermined ''repeat" point.

05 as by means of the buffer /.

To stop the rotation of the turn table b
or to permit its rotation, a suitable brake i

is provided by two bellows j and k, lying
in juxtaposition to each other and supported
on the horizontal partition a'. The mov- 70
able member j' of the bellows j may carry
the brake i, and its movable member is so

disposed with respect to the periphery of
the turn table as to bring the brake i in

engagement therewith when the bellows is 75
in its distended position. The bellows j and
k are normally held in their distended po-
sition by springs j

2 and ¥ respectively, as

will be understood. To permit the turn
table b to rotate under the action of its go
motor, the bellows j is collapsed, thus with-
drawing the brake i from engagement with
the periphery of the table. The bellows j
is held in this collapsed position by the

engagement of a suitable leaf spring j
3 car- 85

ried on the movable member j' which has a

slot adapted to engage releasably a stud
_y

4

mounted on the immovable member of the
bellows, as appears most clearly in Figs. 11

and 12. When it is desired to start the ro- 90
tation of the turn table b the bellows k is

collapsed so that its movable member Jc
2

which carries a stud k 3 in its end, will bring
the stud Jc

3 in operative engagement with
the leaf spring j

3 so as to disengage the 95
latter from the stud j

4 and permit the bel-

lows j to become distended so that the brake
i is brought into contact with the periphery
of the turn table b.

After the composition of the uppermost 100
record c' has been rendered and perhaps re-

peated wholly or partially at the will of
the operator, it is proposed in accordance
with the present invention to have the same
removed by suitable means also under the iot
control of the operator so as to bring the
disk immediately thereunder in operative
position with respect to the sound box d3

and its needle. When this is brought about,
the movements before described may be re- no
peated with respect to the new disk. The
mechanism for removing the uppermost rec-

ord comprises a cam finger I which is adapt-
ed to be slid under the record and a spring
pressed cam finger V carried thereby and 115
reversely disposed with respect thereto to

engage the upper face of the record. The
finger I is adjustably secured to one end
of an arm I

2 by means of a set screw I
3

. The
other end of the arm I

2
is journaled loosely 120

in a suitable support m secured to a vei'tical

shaft m' rotatably mounted in a bracket a6

carried by the cabinet a (see Fig. 2). The
shaft m' in turn, is operatively connected
to a bellows n also secured to the cabinet a, 125
through suitable links nr and m'\ The
angular relation of the support m to the

shaft m' as well as the angular relation of

the link mr thereto, may be fixed by suitable

set screws to4 and m5 respectively. Return- 130
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ing now to the fingers I and V briefly re-

ferred
1

to above, it will be seen that the
uppermost finger V is pivotally mounted on
the finger I on a stud I* and moves upwardly

5 Avith respect to the lower finger I against
the action of a suitable leaf spring P opera-
tively interposed between the two fingers.

The normal relationship of these fingers

may be fixed by means of an adjusting screw

10 ft threaded in one finger V and engaging the

other finger I.

The upper finger V rests at all times on
the upper face of the uppermost record,

while the lower finger I is adjusted with re-

15 spect to the upper finger by means of the
stud P, so that the lower finger has its outer

edge substantially in the same plane with
the under face of said record. When it is

desired to remove the uppermost record c

20 the bellows n is collapsed, rotating the ver-

tical shaft in and swinging the support m,
arm I

2 and fingers I and V inwardly radially

with respect to the record. The cam sur-

face Of the finger J is so formed that the

25 initial movement of the disk record thereon
is upwardly against the action of the upper
finger V and its spring I

5
. This upward

movement of the disk serves to bring its

aperture c out of engagement with the ver-

30 tical post V of the table b so that by con-

tinued inward movement of the fingers, the
record is slid bodily toward the inclined

support a2
. As appears from Figs. 1 and

2, when the record is slid outwardly to a

35 point where it is overbalanced, it falls on
said incline and is guided in its movement
to a position of rest by the side walls a3

thereof. By suitable manipulation of the

controlling valve, hereinafter described, the
40 bellows n may now be allowed to collapse

so as to swing the arm I
2 and the interme-

diate connections back to their normal posi-

tion in which the upper finger V rests on
the disk immediately below the one removed.

45 The other parts before described may then
be set in motion to render the composition
of the uppermost record.

It may be desirable at times to control the

volume of sound in accordance with the na-
50 ture of the selection and so the cabinet a

is here illustrated as provided with a shut-

ter aG hinged in one of its side walls. This
shutter a6

is connected through suitable links

a7 to a bellows o suitably secured within
55 the cabinet. In the embodiment illustrated,

when the bellows o is collapsed the shutter

a 6
is closed and for all intermediate posi-

tions of the bellows o when being distended

the shutter is opened a corresponding ex-
co tent.

From the description thus far given, it

is thought that the desirability of employ-
ing a multiple needle holder to permit a

fresh needle to be brought into place quickly,
6 5 will now be appreciated. One form of such a

needle holder is illustrated in Figs. 16 and
17. This comprises an annular carrier p
provided with a plurality of recesses p' in

one end to receive the needles, which may be
secured therein by suitable set screws p

2
70

and having the other end in operative con-
nection with the sound box d3 in the ordi-

nary manner. In use, any one of the needles
may be brought into operative position
quickly with respect to the record by rotat- 75
ing the support p, as will be obvious.

A slightly modified form of a multiple
needle carrier is shown in Figs. 18 and 19.

This comprises a suitable yoke q carried by
the sound box d3 and having journaled in its 80
branches a holder q', in the periphery of

which ma}7 be disposed a plurality of nee-

dles. The annular holder q' is formed with
two relatively movable portions between
which are disposed the needles. These por- it

tions may be moved relatively by means
of a suitable milled nut q

2 in a manner which
will be obvious to a skilled mechanic and
which need not here be illustrated in de-

tail. 90
The parts constituting the improved

graphoplione and controlling devices there-

for having now been described with suffi-

cient detail, the control system for these sev-

eral devices will now be considered. In this 95
connection reference is to be had particu-

larly to the diagrammatic view of Fig. 3.

In this figure, in the interest of clearness,

the sound box and sound horn together with
their controlling bellows have been shown in 100

side elevation, while the break bellows, the

record shifting mechanism and the expres-

sion shutter have been shown in plan. The
master bellows is in the present embodiment
adapted to be operated manually, but it is 105

to be understood that anjT master bellows
controlled by mechanical or pneumatic de-

Alices may be substituted. Such an arrange-
ment would be especially desirable when the

improved graphophcne is used in connection 130

with a pneumatic piano player or the like.

The master belloAvs r has connection,

through suitable piping / and r2 Avith a
controlling valve or switch which may com-
prise a member s, secured for the sake of 115

convenience on a table t or the like and hav-
ing pivotally secured thereto a A

Tah7e member
s' on which is pivotally secured a second
valve member s

2
. The location of the switch

with respect to the graphophone and to the 120

master belloAvs may be changed as desired.

As shoAvn particularly in Figs. 13, 14 and 15,

the master belloAvs connection r' terminates
in a port s

3 extending through the valve
member s

2 and adapted to be placed in regis- 125

try with a second port s
4 formed in the ad-

jacent valve member s'. The other connec-

tion r2 from the master bellows r terminates
in a port s

5 formed in the valve member s.

,

which may be placed in registry with any
"

i3°
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one of three ports s
6

, s7 or s
8 formed in the

immovable switch member s.

Between the port s
4 in the valve member

s' above described and one of three cham-

5 bers A* (indicated in dotted lines in Fig. 6)

in the bellows A2
- is a pipe connection u, by

which the bellows A2 may be collapsed as

will later appear. The connection u has

leading therefrom a branch connection u'

20 which terminates in an immovable valve

member A5 carried by the bellows A2
. This

valve member A 5 has a port A6 with which
is adapted to register a port A7 formed in a

movable member A 8 pivotally secured to the

15 immovable valve member A 5
. The movable

valve member A 8
is normally held so that its

port A 7 is out of registry with the port A6

of the immovable valve member A5 by means
of a suitable leaf spring A 9

. When the bel-

20 lows A2
is collapsed, however, the movable

valve member A8 is moved to a position

where the port A7
is in registry with the port

A6 of the valve member A5
, by an arm A10 se-

cured on the movable part A' of the bel-

25 lows A 2
.

It will now appear that when the valve

member s
2
is moved by the operator to bring

its port s
3 in registry with the port s

4 of the

valve member s', that the master bellows r

30 is placed in connection with the chamber A4

of the bellows A 2 through the pipe u and also

in connection with the port A6 of the im-
movable valve member h5 through the

branch pipe u''. If the master bellows be
35 distended when the parts are in this posi-

tion, the bellows A 2 will be collapsed, thus
raising the sound box from the record, in

the manner before described, and the port A7

of the movable valve member A8 will be
40 brought into registry with the port A6 of

the valve member A5 by the pressure thereon

of the arms A10
. The port A7 of the movable

valve member A8
is in operative connection

with the bellows n of the record changing de-

45 vice through a suitable pipe n''. Accord-
ingly, with the parts in the position above
indicated, practically simultaneously with
the lifting of the sound box, the air will be

exhausted from the bellows n and the record
50 changing device will become operative to re-

move the uppermost record as described

hereinbefore. When the master bellows r is

permitted to assume its closed position, the

record shifting mechanism will return to its

55 normal position and the sound box will be

lowered in the manner before indicated.

The three ports s6
, s

7 and s
8 in the immov-

able switch member s communicate through
the pipes A;

4
, o' and /' with the bellows h by

60 which the rotation of the turn table b is

stopped ; with the expression bellows o by
which the shutter a" is controlled and with

the starting bellows j by which the rotation

of the turn table is brought about. If the
65 port 8* which is in connection with the master

bellows r through the connection r2
, be

brought into registry by suitable manipula-
tion of the valve member s', with any one
of the three ducts s

6
, s

7 or s
8 above referred

to, the corresponding control pneumatic will 70
be actuated in the manner fully described.

The connection A 4 from the port s
6 to the

stop bellows h has a branch A 5 in communi-
cation with a chamber A11 in the interior of
the needle controlling bellows A 2

. The port 75
s
8 has in its connection f to the starting

bellows j, a branch connection j
G in com-

munication with a third chamber A12 formed
in the needle controlling bellows A2

. The
effect of these branch connections k5 and j

G
so

to the interior of the needle controlling bel-

lows A2
is to control the position of the

needle with respect to the record, substan-

tially simultaneously with the operation of

the starting or stopping of the turn table b 85
as the case may be, in a manner similar to

that pointed out with respect to the record

changing mechanism.
It will now be evident that by suitable

manipulation of the movable switch mem- 90

bers s' and s
2

, that the needle may be re-

moved from the record at any time and the

uppermost record automatically removed to

permit the playing of the succeeding record.

Then too, by suitable manipulation of the 95

valve member s' with respect to the im-
movable valve member s, the expression may
be controlled by opening or shutting the ex-

pression shutter a . Likewise, the sound
box may be raised and the rotation of the 100
turn table b stopped, or the sound box may
be raised and the rotation of the turn table

b permitted until the desired speed thereof

is attained when the needle may be low-

ered to operative engagement with the face 105
of the record.

The system set forth in Fig. 3 is espe-

cially susceptible of modification both with
respect to the piping, the form of the con-

trolling switch members, the nature of the 110

master bellows and the form and relation-

ship of the various controlling devices.

I claim as my invention

:

1. In combination with a graphophone
and its turn table, pneumatic devices to 115

control the starting and stopping of the

turn table and independent pneumatic
means to actuate the pneumatic devices.

2. In combination with a graphophone
and its turn table, pneumatic devices to con- 120

trol the starting and stopping of the turn

table and manually operable means (o con-

trol the operation of the pneumatic devices

at the will of the operator.

3. In combination with a graphophone, 125

pneumatic devices to ehange the records.

4. In combination with a graphophone,
pneumatic devices to change the records

and means to control the operation of the

pneumatic devices. 1 80
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5. In combination with a graphophone
having a turn table, pneumatic devices to

stop the rotation of the turn table and
change the records, and means to control

5 the operation of the pneumatic devices.

G. In combination with a graphophone
having a turn table, devices to change the

records including reversely disposed fingers

pivotally connected, the upper finger resting

10 normally on the upper face of the record on

the turn table adjacent its edge and the

lower finger being disposed substantially in

the plane of the under face of the record,

an arm on which said fingers are carried, a

1 5 pneumatic, operative connections between
the arm and the pneumatic whereby upon
operation of the latter the fingers are moved
inward substantially radially with respect

to the record to remove the same from the

20 turn table and means to control the opera-

tion of the pneumatic.
7. In combination with a graphophone

having a turn table, devices to change the

records including reversely disposed cam
25 fingers pivotally connected, a spring inter-

posed between the fingers to press the same
together, the upper finger resting normally
on the upper face of the record on the turn
table adjacent its edge and the lower finger

30 being disposed substantially in the plane of

the under face of the record, a hinged arm
on which said fingers are carried, a pneu-
matic, operative connections between the

arm and the pneumatic whereby upon oper-

35 ation of the latter the arm is swung inward
with respect to the record to give the fingers

a radial movement with respect thereto to

simultaneously raise and remove the record
from the turn table, the reverse operation

40 of the pneumatic serving to return the fin-

gers to normal position, and means to con-

trol the operation of the pneumatic.
8. In combination with a graphophone

having a turn table, devices to change the

45 records including reversely disposed cam
fingers pivotally connected, a spring inter-

posed between the fingers to press the same
together, the upper finger resting normally
on the upper face of the record on the turn

50 table adjacent its edge and the lower finger

being disposed substantially in the plane of

the under face of the recoid, a hinged arm
on which said fingers are carried, a pneu-
matic, operative connections between the

55 arm and the pneumatic whereby upon the
operation of the latter the arm is swung in-

ward with respect to the record to give the

fingers a radial movement with respect

thereto to simultaneously raise and remove
60 the record from the turn table, an inclined

support having a covering of cushioning
material to receive the record from the turn
table, and means to control the operation of

the pneumatic.
65 9. In combination with a graphophone

having a traveling sound box swiveled to

the tone arm and a needle, a pneumatic car-

ried by the arm and engaging the sound box
to control the position of the needle with
respect to the record and means to control 70
the operation of the pneumatic.

10. In combination with a graphophone
having a traveling sound box swiveled to

the tone arm, a bellows carried by the arm,
an arm secured to the movable member of 75

the bellows and having its free end in opera-

tive engagement with the sound box and
means to control the operation of the bel-

lows.

11. In combination with a graphophone 30
having a revoluble turn table, a pneumatic,
a brake carried on the pneumatic to control

the movement of the turn table and means
to control the operation of the pneumatic.

12. In combination with a graphophone 85
having a revoluble turn table, a pneumatic,
a brake carried on the pneumatic to control

the movement of the turn table, means to

hold the brake in operative and in inopera-
tive positions, a second pneumatic to release 90
the brake from one of said positions, and
means to control the operation of both of

said pneumatics.
13. In combination with a graphophone

having a revoluble turn table, a bellows, a 95
brake carried on the movable member of the
bellows to control the movement of the turn
table, a spring to hold the bellows distended
with the brake in operative position, a spring
leaf carried by the movable member of the 100
bellows, a stud mounted on the immovable
member thereof to coact with the spring leaf

to hold the bellows in collapsed position
with the brake in inoperative position, a sec-

ond bellows mounted in juxtaposition to the 105

first bellows, means carried by the movable
member of the second named bellows to re-

lease the movable member of the first named
bellows to permit the brake to move to op-
erative position and means to control the 110

operation of both of said bellows.

14. In combination with a graphophone
having a needle, pneumatic devices to con-

trol the operation thereof, including the ro-

tation of the record and the position of the 115

needle with respect thereto, pneumatic means
to actuate the pneumatic devices, and means
interposed between said actuating means
and the pneumatic devices to permit the

control of the operation of each of the lat- 120

ter at the will of the operator.

15. In combination with a graphophone
having a needle, pneumatic devices to con-

trol the position of the needle with respect

to the record, pneumatic devices automati- 125

cally operable to stop the rotation of the rec-

ord when the needle is raised from the rec-

ord and means to permit the control of the

operation of the first of said pneumatic de-

vices at the will of the operator. 130
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16. In combination with a graphophone
having a needle and a turn table, pneumatic
devices to control the position of the needle

with respect to the record, pneumatic de-

5 vices to control the rotation of the turn ta-

ble, means to actuate said devices, and means
interposed between said actuating means and
said pneumatic devices to control the opera-
tion of the latter, the pneumatic controlling

10 devices of the needle and of the turn-table

being so connected with the actuating means
as to insure automatically the lifting of the

needle momentarily prior to the rotation of
the record.

15 17. In combination with a graphophone
having a turn table, pneumatic devices to

control the rotation of the turn table, pneu-
matic devices to change the records, means
to place certain of said pneumatic devices

20 in communication automatically to cause se-

quential operations, means to actuate said

devices, and means interposed between the
actuating means and said devices to control
the operation of the latter.

18. In combination with a graphophone 25
having a needle and a turn table, pneumatic
devices to control the rotation of the turn
table, pneumatic devices to control the posi-

tion of the needle with respect to the record,
means to move the needle toward its ini- 30
tial starting position when raised from the
record, adjustable means to limit the move-
ment of the needle toward its initial start-

ing position and means to permit the con-

trol of the operation of the pneumatic de- 35

vices at the will of the operator.

This specification signed and witnessed
this first day of April A. D. 1913.

JOHN A. WESER.
Signed in the presence of

—

WlNFIELD S. WeSER,
W. II. Keating.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, George B. Shaffer,

a citizen of the United States, residing at

Los Angeles, in the county of Los Angeles

5 and State of California, have invented a new
and useful Cabinet for Phonograph-Kec-
ords, of which the following is a specifica-

tion.

An object of this invention is to provide

10 means for conveniently and compactly stor-

ing phonograph-records, and to make said

records readily accessible to the attendant.

In carrying out this invention further ob-

jects and advantages are attained, among
15 which may be enumerated noiseless means

for moving the records inside the cabinet to

and from storing position, and to bring the

records into position for removal by the at-

tendant; spacing the records apart at the

20 station where they are accessible to the at-

tendant and holding them close together

without liability of their being knocked
against one another while they are in stor-

ing position, thus economizing space where
25 required and giving freedom of movement to

the attendant without liability of jamming
or striking the records together in the op-

eration of removing and replacing the same

:

holding the recrrds stationary at all times
30 desired; providing for convenient indexing,

and to provide means for holding the index

convenient for inspection when the records

are accessible ; also to make provision for

holding the phonograph conveniently near
35 the place where the records are accessible,

and to provide for storing horns and other

appliances and other attachments for a

phonograph.
Further objects and advantages may ap-

40 pear from the subjoined detailed descrip-

tion.

The invention may be variously construct-

ed, and comprises a belt led over a roller and
provided with means to hold the records so

45 that the same project from the belt. This
arrangement allows the records to stand
close together except while above or below
the roller, and at those places they will be

caused to spread apart to stand radially
50 relative to the roller at which they arc. The

belt-carrying rollers may be octagonal or

otherwise provided with facets, or may be

cylindrical. The forms illustrated are cy-

lindrical and octagonal.
55 The accompanying drawings illustrate the

invention in a form at present deemed pref-

erable.

Figure 1 is an elevation of a phonograph-
cabinet embodying this invention. The
parts are shown in position when the phono- 60
graph is not in use, and the records and the
horn are stored out of the way of dust and
danger of injury. The cabinet is viewed
from the side on which the operator or at-

tendant will stand while operating the pho- 65
nograph. The cabinet-wall is broken to ex-

pose interior parts. Fig. 2 is a view from
the left of Fig. 1, omitting the phonograph,
and showing the record-chamber open to al-

low access to the records. The door of the 70
cabinet is open, exposing the record-holders
and records inside the cabinet. Parts are

broken away to expose parts that would
otherwise be hidden. Kecorcls are shown on
all but three of the record-holders. Fig. 3 75
is a broken section on line a?

3
, Fig. 1. Fig. 4

is a detailed section on line a?
4

, Fig. 3, to

show a record-holder and its support, and
a record on the holder. Fig. 5 is a sectional

detail of the same holder when the record 80
is removed. Fig. 6 is a fragmentary detail

of parts shown in dotted lines in the upper
portion of Fig. 1, illustrating the brake for
holding the record-belt stationary when re-

quired and allowing the same to be turned 85
noiselessly and readily. Fig. 7 is a frag-

mentary detail plan and edge view to show
means for connecting the ends of the rec-

ord-belt. Fig. 8 is a fragmental. sectional

detail of the tension device and roller for the 90
reccrd-belt. Fig. 9 is a fragmentary, sec-

tional detail of a catch to hold the top sec-

tion of the record-chamber in place, and to

allow its removal when it is desired to gain
access to the inside of the record-chamber. 95
Fig. 10 is a plan illustrating the use of me-
tallic slats. Fig. 11 is a vertical cross-sec-

tion on line a?
11

, Fig. 10, and illustrating

the use of short records on long holders.

Fig. 12 is an end elevation of the parts 100

shown in Fig. 10. Fig. 13 is a diagrammatic
cross-section of the index. Fig. 11 is an en-

larged sectional detail of the parts dia-

grammed in Fig. 13. Fig. 15 is a fragmental
plan illustrating the use of metallic slats, 105

metallic belts and internal record-holders.

Fig. L6 is a fragmental elevation of (he con-

struction shown in Fig. IT), parts being
shown in section to illustrate the use of a

short record ami a tiller in a lon<>- record- 110
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holder. Fig. 17 is an inside elevation of the

catch for holding the records in place in the

holder, the holder being broken away. Fig.
18 is a vertical sectional elevation analogous

5 to Fig. 11 and showing flat metallic slats and
metallic hinges, and operating upon an
octagonal roller.

1 designates the main body of the case

of the cabinet, square or rectangular in

10 plan, and of any desired height.

2 designates a flat top for a part of the
cabinet that forms a stand for the phono-
graph-case 3, and constituting, underneath
said flat top, a receptacle in the form of a

15 cupboard designed to store the phonograph-
horn 4 stood on end. The other part of
the cabinet is open at the top and is de-

signed to receive and store phonograph-rec-
ords 5, and is clcsed by a cap 6 that is pref-

20 erably semi-cylindrical and is held in place
by a snap 7.

8 is a shaft journaled in the ends of the
cabinet coaxially with the cap, and carry-
ing a roller 9 mounted in a horizontal posi-

25 tion within the cabinet, and provided with a
crank 10 to rotate the roller 9.

11 indicates a counter-shaft mounted
lorsely in slots 12 upon the inner faces of
the ends of the cabinet in parallelism with

30 the crank-shaft 8, and carrying a hori-

zontal roller 13.

A belt 14 that may be of canvas or other
suitable material, made in one or more,
preferably two, bands, is carried by the roll-

35 ers 9 and 13. The ends of each band of

said belt are detaehabry connected together
by hooks 15, 16, and a removable pin 17.

18 indicates retractile coil springs con-

nected by eyes 19 at their upper ends with

40 the ends of the shaft 11, and by turnbuckles

20, 21 at their lower ends with the bottom
of the cabinet. The tension of said springs
is exerted to stretch the belt and hold it

tightly upon the rollers. Slats 22 are se-

45 cured, as by rivets a. to the belt 14 in par-
allelism with each ether and with the roll-

ers. They may be arranged close together
and may be sufficient in number to nearly
cover the belt from end to end, leaving

50 slight interspaces between the slats. In
the case of cylindrical rollers the inner
faces of the slats may be concaved so that
the belt will pass smoothly around the roll-

ers, and cue or more phonograph record-

55 holders b maj^ be secured to each of the
slats. This construction is of great impor-
tance for the reason that the belt 14 and con-

sequently the record-holders b will always
be automatically maintained in the same

60 vertical alinement from roller 9 to roller 13

and under sufficient tension to keep the pe-

ripheries of the phonograph-records 5 in

parallelism with one another. Each slat

may have a cushion formed of a piece of

65 felt 23 secured to the outer face of its slat

and extending from end to end thereof.
Each of said holders may comprise a cir-

cular head 24 secured to the slat 22 upon,
and of less diameter than the width of the
felt so that the felt projects beyond the head 70
to form a cushion upon which the record
may come to rest ; a cylinder 25 of card-
board or other material secured to the head;
a second head 26 secured in the outer end of
the cylinder; a record supporting and dis- 75
placing spring 27 secured to the upper face
of the inner head 24 and extending out-
wardly away from the belt to be pressed
in toward the belt by the record and to re-

turn the record outward; and a spring- 80
snap 28 seoured to the inner face of the cyl-

inder and extending upwardly and out-

wardly and provided at the outer end with
a knob or roll c to hold the record in place

;

the free end of said spring 28 operating g5
through a slot in the cylinder 25 and an
opening in the head 26, and the free end of
the spring 27 operating through a slot in

the cylinder 25, and the outer end of the
spring 28 being in the form of a knob, roll g
or hock c to hold the record in place while
the tension of the spring 27 serves to press
the record tightly against the knob c to pre-
vent rattling. The spring 28 may be se-

cured to the inner face of the c}dinder by 9.5

any suitable means as a staple d and a rein-

forcement 29, the latter being glued to the
cjdinder.

An opening e and a hinged lid 30 there-

fore provide access to the records through i o
the cap 6. By turning the crank 10, any
desired record may be brought into posi-

tion to be removed through the opening.
The outer faces of the slats between the
rollers are parallel with the plane of the 105
axes of the rollers, thus holding the hold-
ers and their records axially horizontal.

As the belt revolves the slat-faces assume
variant angles and therebj- carry the rec-

ord-holders and their records axially radial 110
relative to the adjacent roller, so that the
outer ends of the records are separated as

shown in dotted lines in Fig. 1 and in solid

lines in Fig. 6. The records may be marked
for identification upon the heads 26 of the jjij

record-holders.

A lever 31 is secured to the inner face of
the end of the cap 6 by a pivot 32, and is

operated by a spring 33 to force toward the

belt a bar 34 pivoted to the lever and pro- 120
vided at the ends with rollers 35 that engage
opposed slat edges to yieldingly hold the

slats at determined positions. Preferably
the bar spans one slat and the rollers 35 are

positioned such a distance apart that they 12a
will fit in spaces between the ends of the
slats, as shown in Fig. 6, and to serve as

brakes to hold the belt still and the holders
steady when it is desired to remove or re-

place a record. 130
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Disk-rollers 36 are mounted upon the in-

ner faces of the ends of the cabinet in posi-

tion to engage the outer faces of the ends
of the slats, and cushioned rollers 37 are

5
mounted upon levers 38 in opposition to

rollers 36, there being retractile coil springs

39 to press the rollers 37 yieldingly against

the slats opposite the rollers 36; thus con-

stituting resilient automatic means to steady

10 the load of records and prevent swaying or

rattling.

From the foregoing it is now clear that

the springs 18, rollers 37, levers 38 and
springs 39 cooperate and constitute means

15 acting to prevent lateral vibration of the belt

14 so as to hold the record-holders b substan-
tially in true parallelism to one another so

that said record-holders may be arranged
very close together to economize space and

20 so that there will be no danger of the records
knocking against one another and thereby
cracking and breaking them.

I wish to call special attention to the belt

or belts, preferably two, mounted upon roll-

25 ers and the record-holders carried by the
belts, said holders being adapted to receive,

hold and carry the records without injury,

and also to the means of identifying the

records.

30 Numbered indexes 40 are placed upon the

inside of the lid in convenient position, and
corresponding numbers, as /, are placed
upon the record-holders.

When it is desired to remove a record, the

35 lid 30 is opened, the handle 10 operated to

bring the desired record into vertical posi-

tion above the roller 9, the rows of records
on each side of this row standing at tangents
so as to allow easy access to the desired rec-

40 ord. Then the handle c is pressed to retract

the spring 28, the spring 27 presses the rec-

ord outwardly, and the record is manually
removed. As the roller 10 is operated, the

tension of the springs 18 holds the belts

45 straight and tight so that the records inter-

mediate the rollers stand at substantially

right angles to the belts.

For cheapness and convenience of manu-
facture the rollers may be made of wooden

50 bodies with friction faces 41 formed of

strips of canvas fastened around the rollers

to prevent the belts from slipping.

The details of the index are shown in Figs.

13 and 14. Strips 41' are pasted to the back-

55 board 42 suitable distances apart to form
spacing-blocks, and the clamping-strips 43
are pasted to the strips 41' so as to form
guides to receive the index-sheets 44 so that

(he sheets 44 may be removed, placed in a

60 typewriter and have the desired names or
numbers printed or written for identifying

records; and when the records are changed
these sheets may be removed and new sheets

inserted or new names and numbers added
65 to the old sheets.

In the construction shown in Figs. 10, 11
and 12, the metallic slats comprise the body
portions 45 and the ways 46 and 47; said
ways being formed by folding the edges of

the slats upwardly and inwardly, and the 70
body-portion being concavo-convex in cross-

section to fit the curvature of the rollers.

The holders are adapted for this form of
metallic slat by attaching the blocks 24 to

square projecting bases 25' so that the bases 75
will slide into the ways 46 and 47. A clamp-
ing-plate 48 is placed against the lower face

of the belt 49 and secured to the slat-body 45
by rivets 50. The cylinders 25 are secured
to the blocks 24 as already described. A go
latch-opening 51 may be formed in each long
cylinder 25, and a filler-cylinder 52 is pro-

vided with a catch 53, and said filler may be
placed upon the cylinder 25 with the catch

53 engaging in the latch-opening 51 and 85
then a short record 54 may be placed upon
the holder. When a long record is to be
placed upon the holder the filler 52 is re-

moved. Blocks 55 are placed in the ends of

the ways 46 and 47 at one end of each slat 90
to close the ways and form a stop against

which the bases 24 are pressed, and these

blocks serve as a steadying means to receive

the rollers 35 and hold the records steady.

In the construction shown in Fig. 18 the 95
slats are flat to fit the faces of the octagonal
roller 55', and the clamping-plates 48 are

extended beyond the ways 46 and 47, and
said clamping-plates are secured together

by wire-lacing 56 to form a belt to fit the 100
roller 55'. Teeth 57 are pressed downwardly
from the plates 48 to engage in openings 58

in the roller 55' so as to avoid any tendency
of the metallic belt to slip.

In the construction shown in Figs. 15, 16 105
and 17 the edges of the metallic slat 45 are

turned upwardly a considerable distance

and then over toward each other to produce
enlarged ways 59 and 60, and the holders 61

are made to receive the records inside of no
the holders instead of outside; and the

holders are notched on opposite sides to

receive the inwardly-turned flanges of ways
59 and 60, there being blocks 62 at the ends
of the ways. A filler 63 may be placed in 115
the holder 61 and then a short record 64
may be placed in the holder. When long
records are to be stored the filler 63 is re-

moved or omitted. An attaching-plate 65

is secured to the outer face of the holder 120
61 at its upper end, and bearings (Hi and
67 extend upwardly from the attaching-

plate above the upper edge of the holder 61.

A latch for holding the records in the holder

is formed of spring-wire, and comprises (lie 125
parallel arms 68 and 69, (lie coil 70 and the

pintles 71 and 72. The latch is mounted
with the pintles 71 and 72 in the bearings
(')('> and 67. Notches 73 and 71 are formed
laterally at the inner sides of the bearings 130
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66 and 67 so that when the latch is swung
inwardly and down to a horizontal position

the tension of the coil 70 will force the arms
68 and 69 into the notches 73 and 74 and

5 hold the record 64 in the holder 61.

A large number of records may be car-

ried in a comparative!}7 small space, thor-

oughly indexed for immediate identifica-

tion, and the device easily operated.
10 While I have shown some of the varia-

tions which may be made in the details of
construction without departing from the
spirit of my invention, it is obvious that nu-
merous other changes might be made, and

15 I do not wish to limit myself to any of the

exact details shown and described.

I claim:

1. A cabinet for phonograph records com-
prising record - holders movably mounted,

20 each record-holder consisting of a support
to receive the record, a spring upon the

outer end to hold the record, and a spring
upon the inner end to press the record
against the first spring.

25 2. In a cabinet for phonograph records,

a belt mounted upon rollers, slats attached
to the belt, phonograph record-holders se-

cured to the slats, a bar yieldingly mount-
ed upon the inner face of the ends of the

so cabinet, and rollers upon the bar to engage
in the notches between the slats and yield-

ing]}- hold the slats in different positions.

3. In a cabinet for phonograph records,

a belt mounted upon rollers, slats carried
*-> by the belt, phonograph record-holders car-

ried by the slats, and rollers yieldingly
mounted to engage the ends of the slats and
steady the belt.

4. In a cabinet for phonograph records,

a case, rollers mounted in the case, a belt 40
upon the rollers, slats carried by the belt,

phonograph record-holders carried by the
slats, steadying-rollers mounted upon the
fiame to engage the ends of the slats be-

tween the main rollers, levers pivotally 45

mounted, springs for operating the levers,

and steadying-rollers carried by the levers

to yieldingly engage the slats in opposition
to the first steadying-rollers.

5. In a cabinet for phonograph records, 50

a phonograph record-holder comprising a

support attached to a base, means for hold-
ing the record upon the support, ways for

holding the base, and a belt for carrying
the ways. 55

6. In a cabinet for phonograph records, a

belt mounted upon rollers, metallic slats

carried by the belt, ways carried by the

slats, and phonograph record-holders
mounted in the ways. 60

7. A cabinet for phonograph records, said

cabinet comprising a case, rollers at the top
and bottom of the case, an endless flexible

belt extending from roller to roller, slats

mounted on the belt in parallelism to and 65

slightly spaced apart from one another
along the belt, record-holders secured to

the slats, and means acting to prevent lat-

eral vibration of the belt so as to hold the

record-holders substantially in true paral- 7C

ltlism to one another.

In testimony whereof, I have hereunto set

mv hand at Los Angeles, California, this

24th day of September, 1908.

GEO. B. SHAFFER.
In presence of

—

James R. Townsend,
M. Beulah Towxsend.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern

:

Be it known that Thomas H. Macdonald,
deceased, late of Bridgeport, Connecticut,

has invented a new and useful Improvement
5 in Dictaphones, which is fully set forth in

the following specification.

This invention relates to graphophonesor
talking-machines, primarily the type in-

tended for both recording and reproducing
10 and commonly known as " dictaphones " or

" commercial machines," which type employs
a single diaphragm with two styli (one for

recording and the other for reproducing)

.

Heretofore it has been supposed that a re-

15 producer should bear upon the record-tablet

with a pressure greater than that necessary

or desirable in a recorder; therefore, with
this end in view, various means have been
provided whereby additional weight may be

20 applied when the reproducing-stylus is in

operative engagement with the record-

groove, and removed when the recording-

stylus is in operative relation with the rec-

ord-tablet.

25 One feature of the present invention is the

elimination of this additional weight or

pressure.

Another feature is the provision of im-
proved means for preventing lateral play

30 during the recording-operation, while per-

mitting latem 1 play during the reproducing-
operation.

The invention consists of the construction

and arrangement of the parts hereinafter set

35 forth and claimed, and will be best under-
stood by reference to the accompanying
drawing, in which the figure is an end view,
partly in vertical section, of a dictation

graphophone equipped with a preferred em-
40 bodiment of the present invention.

In the drawing, 1 indicates the cylindrical

sound-record, or the blank cylinder, carried

on the usual rotating mandrel.
2 is the usual carriage-sleeve surround-

45 ing the feed-screw, driven by the usual
motor (not shown) which likewise serves
to rotate the mandrel.

3 is the usual, controlling-lever, having at
its lower end the ring which encircles the

50 sleeve 2 and has two cut-away portions 4
and 5 with the intermediate nose 6,—the

parts 4—6—5 constituting the usual cam-

surface adapted to co-act with the partial
feed-nut (not shown).

7 is the casing or frame of the " carriage," 55

having at its rear the tubular extension S

with the reduced nipple 9, which latter is

adapted to carry the mouth-piece or listen-

ing-tube. This extension 8 is detachably se-

cured to carriage 7, as by screw 10. 60

11 is a telescoping tube located in the ex-
tension 8; and 12 is a link connecting the
forward end of this telescoping-tube 11 with
the nose 6 on controlling-lever 3.

13 is a sleeve pivoted in the inner or rear 65

end of telescoping-tube 11, by the trans-
verse pivot 14 (located in a vertical plane),
to permit lateral play of the sleeve.

15 is the usual " speaker " or " head," hav-
ing the tubular neck 16, the rear of which 70

latter is secured in the sleeve 13 upon an ex-

tended horizontal axis, so as to permit ver-
tical play of the head 15. The diaphragm
of head 15 carries the usual recording-stylus
17 and the usual reproducing-stylus IS in the 75
same vertical plane. The drawing shows
the parts in the " reproducing " position,

reproducing-stylus 18 being in operative en-
gagement with the sound-record.
By the construction thus far set forth, it 80

is seen that the head, with its two styli 17
and 18, is free to swing in a vertical plane,
by reason of the horizontal pivoting of the
neck 16; that it can swing laterally, by
reason of the transverse play of the sleeve 85
13 upon its pivot 14; and that the two styli

can be shifted transversely with respect to

the cylindrical record or blank 1, by means
of the longitudinal shifting of the telescop-

ing-tube 11. 90
The foregoing is the old and well-known

construction, illustrated, for example, in the
Thomas II. Macdonald U. S. Letters-Patent
No. 1,003,625, granted September 19, 1911,
and the Haines Patent No. 1,042.1 10, granted 95

October 22, 1912. But in such prior devices

a pivoted weight is employed, with means
for applying its pressure to the reproduc-
ing-stylus when the latter is in operation,

and for removing the additional pressure 100

when the recording-stylus is in operation.

The dispensing with this additional weight,

which is one of the main objects of the

present invention, is based upon (he ilis-
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covery that if, during the recording-opera-

tion, the recording-stylus be held absolutely

locked against any lateral play whatever, so

that the record-groove will net " stagger

"

5 from side to side, then there will be no ap-

preciable tendency for the reproducing-stylus

to " chatter " or to jump from one groove to

the next; and that it is those tendencies

which have necessitated the additional pres-

10 sure upon the reproducing-stylus. Pre-

ferred means for this locking, as embodied
in the particular structure set forth, in-

volves in the first place that the neck 16 be
pivoted within the sleeve 13 in such manner

15 that the former can swing on its pivot in a

single (vertical) plane only, without any
lost motion or looseness of play (as, for' in-

stance, by means of the well-known expedi-

ent of oppositely-disposed cone-point bear-

20 ings, suitably adjusted in the sleeve 13 to

engage conical seats in the rear end of the

neck 10, And, in the second place, in order

to lock both sleeve and speaker against lat-

eral play, the preferred embodiment com-
25 prises a spring-pressed member carried by

one of the parts (as the stationary casing 8)

and co-acting with a corresponding guide-
grooAT

e carried by the other member (as

the telescoping-tube 11). More specifically.

30 along the top of extension 8 is secured the flat

spring 19, preferably counter-sunk to lie flush

with, or below the surface of, the extension S

;

and from the free end of this spring depends
a plunger 20, which passes freely through a

35 suitable opening in the wall of extension 8.

and also through a longitudinal slot in tele-

scoping-tube 11,—the lower end or tip of

this plunger being tapered as shown. Along
the upper side of sleeve 13 is a longitudi-

40 nal groove or slot 21, having flared side-

walls, adapted to engage snugly the tapered
tip of plunger 20. The length of sleeve 13

and its slot 21, and the relative location of

plunger 20, are such that in the " reproduc-
45 ing" position (shoAvn in the drawing) the

plunger does not engage the slot, and the

sleeve 13 (with the speaker and its reproduc-
ing-stylus 18) is capable of lateral play; but
when the parts have been drawn forward,

50 by handle 3 and link 12, into the " record-

ing" position (where recording-stylus 17
engages the cylinder 1), then the longitudi-

nal slot 21 of the sleeve 13 engages snugly
with plunger 20 and is thereby locked

55 against lateral play. Preferably the adjust-

ment is such that the flaring side-walls of
this slot 21 slightly lift plunger 20 against
the tension of spring 19, so that the latter

serves to hold the parts securely in close eil-

60 gagement, and thereby the sleeve (with the

speaker) is firmly held locked against any
lateral play whatever.
The advantages of the present invention

are more fully realized by the employment
65 of styli of smaller diameter than heretofore

customary, because, within limits, the
smaller the diameter of the recording-stylus,

the deeper the record-groove (and the less

the tendency of the recording-stylus to stag-

ger from side to side), and because the re- 7q
producing-stylus (which is customarily of
smaller diameter than the recording-stylus)

is less liable to skip out of the deeper groove,

and therefore will more faithfully track the
proper course. For example, in the present 75
construction, excellent results have been at-

tained, both in recording and in reproduc-
ing, by the employment of a recording-
stylus having a diameter of about eighteen

one-thousandths (0.018) of an inch, and a gg
reproducing-stylus of somewhat less di-

ameter.
It is to be understood that the invention

is not limited to the precise constructions

and arrangements above set forth, as they §5
can be varied considerably without losing

the benefit of the novel improvements herein

disclosed. For example, it is not essential

(although it is preferable) that the styli be
of the small dimensions indicated; the 90
spring-pressed plunger or its equivalent

might be located in one of the telescoping

parts, with the guide-groove in the station-

ary casing; or the guide-groove might be
located in the neck or other part of the 95
speaker, instead of in the sleeve 13, in which
case precision of the pivoting1 of the neck
within the sleeve may be dispensed with;
and other transpositions of parts or other
changes of construction and arrangement of 100
details may be employed, without in any
case departing from the spirit of the inven-

tion.

Having thus described the invention, the

following is claimed: 105
1. In a talking-machine, a member having

lateral as well as vertical play and carrying
a diaphragm provided with a recording-

stylus and a reproducing-stylus, means for

shifting said member rectilinearly to bring no
either stylus into operative position to the

exclusion of the other, a stud, and a groove
caused to engage therewith by the shifting

into position of said recording-stylus, where-
by the latter is locked against lateral play. 115

2. In a graphophone, the combination of

a telesccping-member. means for drawing
the same in and out, a longitudinally-slotted

sleeve pivoted in said member to swing later-

ally, a speaker pivoted in said sleeve to 120

swing vertically and having a recording-

stylus and a reproducing-stylus, and a

spring-pressed 1 plunger co-acting with the

slot aforesaid to lock said speaker against

lateral play during the recording-operation. 125

3. In a graphophone, the combination of
a telescoping-member, means for drawing
the same in and out, a longitudinally-slotted

sleeve pivoted therein to swing laterally, a

speaker pivoted in said sleeve to swing ver- 130
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tically and having a recording-stjdus and a

reproducing-stylus, and a stud adapted to be
engaged by the slot aforesaid to lock said

speaker against lateral play during the re-

5 cording-operation.

4. In a recorder-reproducer for grapho-
phones, the combination with a collar pivot-

ed to swing laterally, a head pivoted to

swing vertically in said collar and having a

10 diaphragm carrying a recording-stylus and
a reproducing-stylus, and means for shift-

ing either stylus into operative position

without change of pressure, of a spring-

pressed plunger adapted to co-act with a

groove in said collar to lock said collar and IS

head against lateral play when recording.
In testimony whereof I, as said executrix,

have signed this specification in the presence
of two subscribing witnesses.

SOPHIE B. MACDONALD,
Executrix of the estate of Thomas H. Mac-

donald, deceased.

Witnesses

:

J. S. Griffith,
L. S. Eastman.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C.
n
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To all whom it may concern:
Be it known that I, Adolph G. Soist-

mann, a citizen of the United States, re-

siding at Camden, in the county of Cam-
5 den and State of New Jersey, have invented

a new and useful Phonograph-Horn, of
which the following is a specification.

My invention relates to improvements in

phonograph horns and method of making
10 same.

The object of my invention is to provide a

horn of wood or other fibrous material hav-
ing a flaring or bell-shaped mouth. The ob-

ject is to produce a horn which shall be ex-

15 tremely light in weight and which shall be
so constructed as to maintain its shape and
so that its component parts shall be held
firmly together without being affected un-
desirably either by changes in temperature

20 or other atmospheric conditions and also to

produce a horn which shall have satisfactory

acoustic properties. It seems to be well rec-

ognized in the art that the wooden horn is

the most satisfactory horn for phonograph
25 purposes both from acoustic considerations

and also for considerations of appearance
where different kinds of wood may be used
to match other parts of the machine. It has
also been found that the flaring or bell-

30 mouthed formation is the shape of the horn
which is now universally demanded, and
consequently which must be supplied by suc-

cessful manufacturers and dealers.

The flaring horn, made of tapered strips,

35 requires that each tapered strip be bent in

one direction to secure the circular cross-

section of the horn, while a large part of its

longitudinal extension must be bent in the
transverse direction to secure the flare of

40 the horn. This double or transverse bend-
ing of a normally flat piece of wood sets up
internal stress in each strip of wood, tend-
ing to cause said strips to return to their

normal flat condition. This tendency, if not
45 counteracted, would result in a separation of

the strips forming a horn of the bell or flar-

ing shape.

The wooden horn which has had (he most
extended success up to the present time, is

50 made of a plurality of horn shaped layers,

each layer composed of separate composite
strips of cross-grained veneer, and the flare

is made by separating the strips at the flar-

ing end of the horn and inserting filling

pieces. I have found however that a much 55

less expensive horn can be made in which
the component parts will afford sufficient re-

inforcement to each other to overcome the
internal stress, above referred to, to main-
tain the structure in good condition, and 60
without employing separate composite strips

of cross-grained veneer, and without em-
ploying filling pieces between the separated
strips at the flaring end of the horn.
The accompanying drawings illustrate an 65

example of a successful embodiment of my
invention.

Eeferring to these drawings :—Figure 1 is

a side elevation of my horn. Fig. 2 is a
cross-section on line 2—2 of Fig. 1 with the 70

rim 19 omitted. Fig. 3 is a longitudinal sec-

tion on line 3—3 of Fig. 1. Fig. 4 is an ele-

vation of the two cooperating horn shaped
shells, one adapted to superimpose the other,

the view showing one shell partly inserted 75

within the other. Fig. 5 is an elevation of a
tapered strip.

Similar numerals refer to similar parts
throughout the several views.

In constructing my horn, I provide a 80

number of suitably shaped tapered strips 6,

for example of a single layer of veneer or

very thin wood. A number of these I assem-
ble on a properly shaped form, being the
shape desired for the interior of the horn. 85

The strips obviously are so shaped that the
longitudinal edges of each strip will make
close contact with each neighboring strip

throughout the extension of their longitudi-

nal edges. These strips are secured to the 90
form by brads or other suitable means, and
are then bound together wrapping around
the same, the reinforcing or retaining bands,
such as 7, 8, and 10, of tape or any suit-

able fabric, glued thereto. The strips of 95
wood being so thin that each strip can read-
ily be made to take the shape of the form
upon which it is placed, namely (he double
transverse bend, to secure the circular cross-

section as well as the flaring or boll-shaped 100
formation of the horn. In (his way is

formed the inner shell 11. Upon another
form, of slightly greater dimensions,
namely of a dimension which will form a

shell L2, having i(s interior dimensions ap- 105

proximately corresponding (o the outer di-
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mensions of shell 11, I assemble the suitably

shaped tapered strips 13 also, for example,
of a single layer of veneer or very thin

wood. These strips 13 are secured to the

5 form in a similar manner by brads or other

suitable means and are then bound together

by the encircling retaining or reinforcing

tapes or bands such as 11, 15, 1G, 17 and 18,

and securely glued thereto. When the two
10 shells 11 and 12 are thus formed the entire

outer surface of shell 11 and the entire

inner surface of shell 12 are coated in with
glue or other suitable adhesive material, and
the two shells brought together, 12 fitting

15 over 11, and 11 fitting within 12. The joints

between strips 13 breaking with the joints

between strips 6.

As a preferred construction it will be
noted that each tapered strip is so cut from

20 the sheet of wood veneer, that the grain of

the wood will run substantially parallel

with one of its longitudinal edges, and will

thus be at an angle with the other longitudi-

nal edge toward its wider end, as indicated
25 in Fig. 5, and also by the arrows in Fig. 4.

I so arrange the several tapered strips of
each layer, that the straight grain portion
of the tapered strips of one layer will lie

against and cooperate with that portion of

30 the tapered strips of the other layer having
the grain running at an angle with its adja-

cent longitudinal edge. Thus what would
otherwise be the weaker portion of each,

tapered strip, is reinforced by a straight
35 grain portion of another strip, and it fol-

lows that throughout that part of the exten-

sion of each strip which is subjected to the
double transverse bending, the grain of the

strips of one layer cross the gram of the
40 strips of the other layer thus adding sub-

stantially to the stability of the entire struc-

ture. The structure thus formed is then
placed upon a suitable clamping and drying
form which will press all the parts of the

45 structure into the desired shape of the flar-

ing or bell-mouthed horn. Heat is applied
and the pressure is sufficient to cause the
glue to seek all apertures and cracks between
the several parts. After which a continua-

50 tion of dry heat causes the drying and set-

ting of the glue, whereupon the structure

becomes one of great strength, very light in

weight and having resonant qualities of a

high order. A ring or rim 19 may be glued
55 to the outer rim or margin of the horn to

add still further to its strength and also to

its appearance.
This horn being symmetrical in cross-sec-

tion, may be placed upon a lathe and the

60 temporary retaining or reinforcing bands
11, 15, 16, 17 and 18 on the outer shell may
be removed, and the whole outer surface

and inner surface of the horn are given a

high polish. It will be understood that the

bands, such as 7, 8, 9 and 10, on the inner 65
shell 11, being covered by the superimposing
shell 12, remain as additional reinforcing
means between said shells, and undoubtedly
exert considerable reinforcing power, and
being pressed firmly between the shells, by 70
the pressure exerted thereon in the gluing
operation, the several elements partake
largely of the nature of an integral struc-

ture so far as tone qualities are concerned.
A metallic thimble or tapered sleeve, com- 75

posed of the outer member 20 and the inner
member 21, suitably spun together, adds
further to the strength of the horn at its

smaller end, and affords means for securing
the same to the phonograph. 80

It will be understood that my invention is

not to be confined to the specific embodi-
ment above described as a preferred form or

as an example. My claims are intended to

include all reasonable equivalents, and are 85

not to be construed to have limitations not
absolute^ necessary or specifically recited.

It will be understood that other fibrous

material may be used in lieu of wood with-

out departing from the spirit of my inven- 90

tion, and also that the tapes or reinforcing

bands may run either in a circular direction

around the horn or may consist of separated
strips running longitudinally or in any
other desired direction, at different points 95

on the horn. The essence of this feature be-

ing that strips of tape or similar material

are secured at different points over adjacent

edges of the strips that is, over the points

between adjacent strips, to contribute in 100

holding said adjacent edges together, and
also that these several strips being glued on
both sides when placed intermediate the two
shells will be firmly glued to both shells

and serve to reinforce the several strips of 105

all the shells, thereby reinforcing the en-

tire structure.

What I claim is:

—

1. A s}
Tmmetrical flaring or bell shaped

horn of circular cross-section, composed of 110

a plurality of shells one secured within an-

other, each shell composed of tapered strips

of veneer bent both in longitudinal and trans-

verse directions and arranged to break joints

with the strips of the adjacent shell, each 115

strip having a gradual taper through the

greater part of its extension with curved

flaring margins at its larger end and each

strip of a layer contacting throughout the

extent of both its longitudinal edges with 120

adjacent strips.

2. A symmetrical flaring or bell shaped
horn of circular cross-section, composed of

a plurality of shells one secured within an-

other, each shell composed of tapered strips 125

of veneer, the grain of the wood of the strips

of one shell crossing the grain of the wood
of the strips of an adjacent shell at their
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larger ends, the said strips being bent both
in longitudinal and transverse directions

and arranged to break joints with the strips

of the adjacent shell, each strip having a

gradual taper through the greater part of
its extension with curved flaring margins
at its larger end and each strip of a layer

contacting throughout the extent of both
its longitudinal edges with adjacent strips.

ADOLPH G. SOISTMANN.
Witnesses

:

Howard S. O'Kier,
Mae Hofmann.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

1 Commissioner of Patents.
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To all whom it may concern

:

Be it known that we, Thomas H. Price
and Harry R. Wheeldon, citizens of the

United States of America, residing at Lake
5 Charles, in the parish of Calcasieu and

State of Louisiana, have invented certain

new and useful Improvements in Needle-
Changing Devices, of which the following

is a specification, reference being had there-

10 in to the accompanying drawing.
This invention relates to needle changing

devices for graphophones and has for its

object the production of an efficient auto-

matic means whereby the needle may be

15 automatically removed from the reproducer
and another needle automatically replaced

therefor.

Another object of this invention is the

production of a needle magazine which may
20 be attached to any desired machine for the

purpose of supplying needles to the repro-

ducer.

With these and other objects in view, this

invention consists of certain novel construc-

25 tions, combinations and arrangements of

parts, as will be hereinafter fully described

and claimed.

This invention is illustrated in the ac-

companying drawings, wherein :

—

30 Figure 1 is a top plan view of the grapho-
phone showing the device applied thereto.

Fig. 2 is a perspective view of the maga-
zine applied to the graphophone. Fig. 3

is a longitudinal section of the magazine.
35 Fig. 4 is a transverse section taken on line

4—4 of Fig. 2. Fig. 5 is a detail per-

spective of the needle carrying portion of

the reproducer. Fig. 6 is a side view of

the opposite side of the needle carrying por-

40 tion of the reproducer. Fig. 7 is a trans-

verse section taken through the needle en-

gaging portion. Fig. 8 is a detail perspec-

tive of the needle-retaining or engaging cam.
By referring to the accompanying draw-

45 ings, it will be seen that 1 designates the

graphophone which carries the usual disk

2, and the tone arm 3 is employed in the

usual manner and carries the reproducer 4
at its rear end. This reproducer 4 carries

50 a needle carrying frame 5 which needle
\ carrying frame 5 is provided with a verti-

cally extending notch 6 in which fits the

needle 7. The needle carrying member 5

is pivotally mounted between the down-
55 wardly extending ears 8 of the reproducer

and is connected to the diaphragm of the

reproducer by means of the usual arm 9.

A needle gripping cam 10 is rotatably
mounted within the needle carrying body 5
and this cam fits in a pocket 11 formed in 60
the body 5 as is illustrated clearly in Fig. 6.

The cam 10 is provided with a flat portion
12 for facilitating the placing of the needle
within the notch 6 and the corner of the
cam is adapted to firmly grip the needle 7 65
as indicated clearly in Fig. 6 for holding
the needle in engagement with the needle
carrying body or frame 5. The opposite
end of the cam 10 is provided with an
enlarged head 13 and this enlarged head 70
13 is provided with a depending hook 14
which engages one end of the spring 15,
the opposite end of the spring being con-
nected to the body 5 by means of a pin,
screw, or other suitable fastening means 16. 75
The spring 15 is so connected to the cam
10 as to normally hold the same in engage-
ment with the pin 7 to prevent the pin from
accidentally falling out of the body or
holder 5. The head 13 is provided with a 80
rearwardly extending releasing arm 17,
which releasing arm is adapted to be swung
when brought in contact with the magazine
to be hereinafter described, whereby the
needle contained within the needle carrying 85
body 5 may be dropped from the needle
containing or carrying body 5.

A needle carrying reservoir 18 is posi-

tioned upon the body 1 and to one side of
the graphophone disk record 2 as is illus- 90
trated in Fig. 1, and is so positioned as

to allow the reproducer to pass over the
needle releasing portion of the magazine
when the tone arm is removed from the
record by swinging the same to the left. 95
This magazine comprises an elongated body
having a channel portion 19 extending along
one edge thereof, and within this channel
portion 19 is positioned an operating
plunger 20, which plunger is provided with 100

a plurality of perforations 21 in which are

adapted to be carried the needles 22. A
coil spring 23 is connected to the forward
end of the plunger 20, and this spring is

also connected to the opposite end of the 105

channel 19 so as to normally exert a pulling

pressure upon the plunger 20 and keep the

forward pin at all times in engagement
with the stop bridge 24, as illustrated

clearly in Fig. 2. 110
The magazine 18 is provided centrally

thereof with a bridge port ion 25 upon which
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is mounted a track 26 and this track 26 is

provided with a notched portion 27 adapted
to receive the needles 22 for the reproducer.
These needles 22 are placed on an incline in

5 the plunger 20 so as to be in proper posi-

tion to be taken by the needle supporting-

head or frame 5. The lower end of the nee-

dle supporting head 5 passes or travels upon
the track 26 and as the reproducer is swung

10 toward the magazine so as to allow the lower
end of the needle carrying frame or body 5

to operate upon the track 26, the releasing

finger 17 of the cam 10 will ride up the cam-
shaped track 28, said track 28 being in a

15 higher plane than track 26 and terminating
at the channel 19. As the finger 17 travels

up track 28, said finger will rotate against

the tension of spring 15, thereby causing
cam 10 to rotate and release the needle. As

20 the reproducer continues its movement to-

ward the magazine, the slot 6 is brought into

position to receive a new needle, and simul-

taneously the finger 17 passes the higher
end of track 28, whereupon the spring 15

25 acts upon said finger and causes the cam 10

to rotate to a position that causes the said

cam to clamp the new needle in the slot 6.

The reproducer is then raised to withdraw
the needle from the plunger 20 and returned

30 to operative position on the disk 2.

From the foregoing description, it will be

seen that a simple device has been produced
for automatically releasing the needles from
the reproducer and refilling the same with

35 needles, and it should be understood that

when the needles are released from the nee-

dle carrying body, the same will drop down
to one side of the channel portion 19 and the

needle carrying portion will be ready to re-

40 move another needle from the plunger 20.

It, of course, should be understood that the

device may be varied in its minor details

of mechanical construction without depart-

ing from the spirit of the invention.

45 Having thus described the invention, what
is claimed as new, is:

—

1. In a graphophone attachment of the
class described the combination with a nee-

dle carrying member of a reproducer pro-

50 vided with a vertically extending groove,
a cam rotatably mounted within said mem-
ber and provided with a flat portion, said
cam adapted to engage a needle for detach-

ably holding the same within said groove,
a spring for holding said cam in firm en- 55
gagement with a needle, a rearwardly ex-
tending finger secured to said cam, a reser-

voir, a plunger slidably mounted within said
reservoir, a stop plate secured to said reser-

voir, a plurality of needles carried by said 60
plunger, means for pulling said plunger
into a forward position, and a cam member
carried by said reservoir and adapted to en-
gage said rearwardly extending finger for
releasing a needle from said needle carrying 65
member of said reproducer, said plunger be-
ing adapted to hold said needles in the path
of movement of said needle carrying mem-
ber of said reproducer for supplying nee-

dles to said needle carrying member of said 70
reproducer after a needle has been dis-

charged therefrom.
2. A reservoir for supplying needles to a

reproducer comprising a body provided with
a longitudinally extending channel, a nee- 75
die-carrying plunger slidably mounted with-
in said channel, a spring secured to one end
of said plunger and adapted to hold the
same in an operative position within said

channel, a stop plate secured to said channel 80
member and overhanging said plunger, and
an inclined wall secured to said reservoir

and positioned to one side of said channel,
said inclined wall being adapted to engage
the needle releasing portion of a reproducer 85
for releasing a needle therefrom.

3. A reservoir for supplying needles to a
reproducer comprising a body provided with
a track-way, a needle carrying plunger slid-

ably mounted upon said track-way, tension 90
means secured to said plunger for holding
the same in an operative position upon said
track-way, a stop means secured to said

track-way and overhanging said plunger,
and an inclined wall secured to said reser- 95

voir and positioned to one side of said track-
way, said inclined wall being adapted to en-

gage the needle releasing portion of said
reproducer for releasing a needle therefrom.
In testimony whereof we hereunto affix 100

our signatures in presence of two witnesses.

THOMAS H. PEICE.
HARRY R, WHEELDOX.

Witnesses

:

Thos. H. O'Bryan,
D. M. Foster, Jr.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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To all whom it may concern:
Be it known that I, Michel, de Pezzer, a

citizen of the French Kepublic, residing at

Paris, in the Department of the Seine,

5 France, have invented certain new and use-

ful Improvements in Indicating Devices for

Phonography and Their Application, of

which the following is a specification.

This invention refers to an indicating ar-

10 range ment which permits of following by
reading the ordinary emissions of a phono-
graph simultaneously with the production of

the said sounds.

With this object in view, the essential ele-

15 ment of the indicating device consists of a

flexible band unwound by clock-work and
inscribed with the various parts of the piece

to be performed, for example, the song, the

words and the accompaniment. On this

20 band the music or the words are not written

as is usual with scores, that is to say, that in-

stead of the space existing between the va-

rious bars depending on the number of signs

to be arranged between the said bars, this

25 inscription solely depends on the period of

time occupied in executing the sounds or

syllables inclosed between two consecutive

bars. In other words, when the band is un-

wound, the various musical signs, or the va-

30 rious syllables of the words, pass (before a

fixed pointer, for example) exactly accord-

ing to the various alterations of speed im-

parted to the whole according to the expres-

sion it is desired to impart. It can conse-

35 quently be understood that by following the

unwinding of the indicating band, the per-

formers, for example, the singer and the

accompanist, are guided in the execution of

their respective parts, so as to be always
40 together, and any hesitancy or inaccuracy in

the execution is thereby avoided. Whatever
the case may be, the indicating band will

generally comprise one or more lines refer-

ring to the melodious part or to the de-

45 clamatory part, and one or more other lines

referring to the accompaniment. In order

practically to carry out the special rhythmic
and expressive inscription referred to

above, and at the same lime to obtain agree-

50 ment between the various parts, for the pro-

duction of the band, it will be necessary to

employ an arrangement for inscribing the

rhythm, which arrangement is described far-

ther on. The indicator, formed in the man-
55 ner just described, is capable of various ap-

plications, either alone or in combination

with other musical apparatus, more particu-
larly the phonograph. In this latter case,

by separately recording the song and the
accompaniment, it permits the singer being 60
accompanied by the phonograph, or, an ac-

companist to accompany a song by the pho-
nograph.

I shall now describe my invention with ref-

erence to the accompanying drawings, show- 65
ing the musical indicator referred to above
as applied to a gramophone, and provided
with the special arrangement for the pro-
duction of the rhythmic bands of the indi-

cator. 70
Figure 1 is an elevation of the whole ar-

rangement. Fig. 2 is a corresponding plan
view. Fig. 3 is a detail showing the actuat-
ing mechanism of the rhythmic band. Figs.

4 and 5 respectively sIioav a side and front 75
view of a modification. Figs. 6 to 8 show a

front, plan and side view of the application
of an arrangement for inscribing staves.

Fig. 9 shows a portion of a rhythmic band.
Fig. 10 shows a modification of the arrange- so
ment of the desk. Fig. 11 is a longitudinal
section on the line X—X of Fig. 10. Fig.
12 shows a portion of this desk with inscrib-

ing st}des. Fig. 13 is a detailed view show-
ing one of these styles. Fig. 14 is a detailed 85
view, on a larger scale, showing a longitudi-

nal section of the actuating roller of the
desk shown in Fig. 10. Fig. 15 is a perspec-
tive view of the mechanism actuating this

roller. Fig. 16 is an elevation showing this 90
desk fitted to a phonograph and provided
with its electrical actuating mechanism.
Figs. 17 to 21 show another modification of

the desk, in which Fig. 17 is a plan view,
Fig. 18 a longitudinal section on Y—Y of 95
Fig. 17, Fig. 19 an elevation showing the

mechanism for actuating the engaging and
disengaging gear, Fig. 20 showing a cross

section of the desk as fitted to the phono-
graph, and Fig. 21 is a detail showing on a 100
larger scale a longitudinal section of the ac-

tuating roller.

The arrangement shown in Figs. 1 to 3

comprises a guide (a) in which is passed Hie

rhythmic indicating band (/>) ; one of the 105

sides (a') of this guide is movable SO as to

permit of rapidly inserting and removing
the band (/>) ; this movable side (</') is held

in position on the guide (a) by milled screws

(a2
)

(Figs. 1, 2 and s). The band (/>) is 110

unit lied from a stock reel {<) on to a re-

ceiving reel (</). This unrolling movement
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of the band (b) is controlled by a double
pin-wheel (e) fitted loose to a shaft (/)
which is rotated and at the desired moment
rotates the pin-wheel (e) by the intermeclia-

5 tion of a coupling disk (g). This disk (g)
can slide along the shaft (/) but is always
carried around on the rotation of the lat-

ter. The inner surface of the disk (g) is

provided with slots or recesses {g'), which
10 are for the purpose of meshing with pro-

jections («') provided on the adjacent sur-

face of the pin-wheel (<?) (Figs. 2 and 3).

The shaft (/) is rotated by clock-work
or in any other suitable manner. For the

15 case in which the indicating band is fitted

to a phonographic apparatus, as in the ex-

ample shown in the drawings, the shaft (/)
would be rotated by the driving shaft (A)

of the phonograph, by the intermediation of

20 any suitable transmission whatever; for ex-

ample, the shaft (h) may be provided with
a worm {h') meshing with a worm-wheel
(i), fixed to a pinion {i') which latter

meshes with a cog-wheel (/') keyed to the

25 shaft (/).

In order to facilitate the reading of the

band, more especially when the latter is in-

scribed with the song and the accompani-
ment, the guide (a) may be inclined at a

30 variable angle, as shown in Figs. I and 5;

in this case the shaft would consist of two
parts, connected together by beveled pinions

(A*). . .

In order to be able to easily disengage the

35 indicating band (b) from the pin-wheel
(e), the guide (a) can be turned slightly

around the fixing screw (Z), and is held in

position at its other extremity by a set screw

(m). The receiving reel (d) has imparted
40 to it a rotaiy movement which can be con-

trolled either by the pin-wheel (e) or by the

clock-work of the apparatus. The side (a')

of the guide (a) is provided with a pointer

(n) movable along a rod (a) so as to be
45 brought in front of the desired spot of the

indicating band. In order to produce this

band, it is first necessary to inscribe the

rhythm of the piece; with this object in

view, the band actuated as has been de-

50 scribed, is unwound, and by means of a

style on the emission of each note or each

syllable, a line is traced on this band and is

prolonged during the whole period through
which this note or syllable is sustained. This

55 succession of lines, some long others short,

constitutes a graphic indication of the

rhythm of the piece.

In front of the starting point of each line,

the corresponding notes or syllables are in-

60 scribed on the band, and beneath the same
the corresponding notes of the accompani-
ment. For inscribing this graphic record the

present arrangement may consist of a style

(p), fitted to the armature (q) of an electro-

Co magnet (q
r

) in the circuit of which a manip-

ulator (r) is arranged. When the current
is cut off from the electro-magnet (g'), the
style (p) will be in its position of rest and
will then inscribe on the band a straight line

X—X. On each emission of notes or sylla- 70
bles the lever of the manipulator (r) will

be pressed down, thereby closing the circuit

of the electro-magnet (<?'). the armature

(g) of which will be attracted and the style

(p) will first trace a small line approxi- 75
mately perpendicular to the line X—X;
during the whole period during which the
note or syllable is sustained the manipulator
(r) is kept pressed down, and the style (p)
will then trace on the band a line parallel 80
to the line X—X, and the length of which
will depend on the period of time that this

note or syllable is sustained.

The tracing point of the style (p) may
be mounted on an arrangement which per- 85
mits of removing the band of paper when-
ever no line should be inscribed on the band.
Another auxiliary style (s) mounted on

a spring and intended to be operated direct-

ly by hand, may be arranged in front of the 90
style (p). This second style (s) may be
utilized as a substitute for the style (p), or
for marking on the band certain reference

lines intended for example, in the case in

which an error has been committed in re- 95
cording the graphic record by means of the

first style actuated electrically, to permit of
immediately finding on the band the place

where the error has been made. The rhyth-
mic graphic record thus inscribed on the 100
band may be preserved after the inscription

of the music and words, or it may be rubbed
out. The present apparatus will be pro-

vided or not with the arrangement for in-

scribing the rhythm, according to the pur- 105
pose to which the apparatus is to be applied.

The apparatus for producing the band may
furthermore consist of one or more printing

disks (t), inked by roller (u) (Figs 6 to

8) and intended for the purpose of tracing 110
the musical staff or staves on the band (&),
while the latter is being rotated, and this is

effected simultaneously with the inscription

of the rhythmic graphic record.

By means of the present arrangement of 115
control as applied to a phonograph, and as

described above, it is possible to execute one
of the parts of a piece by the phonograph
and the other portion can be executed by
the person with absolute agreement of the 120

two parts. For example, the band (b)

formed as shown in Fig. 9, and passing
along in front of the pointer (n) permits an
accompanist (pianist or the like) to follow
the song performed by the phonograph, in- 125

asmuch as the accompanist is always fore-

warned by the inscriptions of the band (b)

in front of the pointer (n) of the exact mo-
ment in which the notes or syllables form-
ing the song will be emitted by the phono- 130
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graph. The present indicating arrangement
also permits of a singer being accompanied
by a phonograph.
In the modification shown in Figs. 10 and

5 11, the apparatus assumes the form of a
desk, and consists of a board (a) mounted
at an angle on a support fitted to one of the

sides of the box of the phonograph. Two
guides (a') are fitted to the longitudinal

10 edges of this board by means of set screws
(a2

) and serve to guide the band (b) on
which is inscribed, or on which has to be in-

scribed, the rhythmic graphic record and
the signs or indications corresponding to the

15 sounds emitted by the phonograph. The
part (a) is provided at one of its extremities

with two lugs (a3
, a4

) between which is en-

gaged the stock wheel (c) ; the spindle (a5
)

of a crank disk (a8
) turns freely in one of

20 these lugs (a3
); a slot is provided in this

spindle and engages with a pin or projection

provided on one of the sides of the reel (c).

The other side of the latter is provided in

its center with a small recess in which can
25 engage a point arranged on the end of the

lug (a4
)/ this latter is elastic so as to permit

of an easy and rapid insertion and removal
of the reel (<?). At its other end the part
(a) is provided with two other lugs (a7

, as
),

30 between which are mounted the pin-Avheel

(e) and the receiving wheel (d) ; in order
to increase the contact surface of the band
with the pin-wheel (e) a boss (a9

) is formed
at the back end of the part (a). The pin-

35 wheel (e) is mounted loose on a shaft (e2
)

(Fig. 14) mechanically connected to the
clock-work of the phonograph as described

farther on, and is connected up to this shaft

by coupling disk (g), which is constantly

10 carried around on the rotation of the shaft

(e
2
) and can be moved longitudinally along

the latter. On the interior surface of the

coupling disk (g), slots or holes (g') are
provided and are for the purpose of meshing

45 Avith one or more pins (e') provided on the
pin-wheel (e)

; an interior spring (g
2
) tends

to maintain the coupling (g) constantly en-

gaged Avith the pin-wheel (e).

Now, in order that the coupling can be
50 maintained in the disengaged position, the

shaft (e 2
) is provided with a bayonet groove

(e 3
, e4 ) in which can be displaced a pin (g

3
)

provided on the coupling (g). The cou-
pling (g) can be disengaged by hand or by

55 the intermediation of a manipulating le-

ver (g*).

The reel (d) is rotated by the pin-wheel
(e) by the intermediation of a transmission
cord or belt (e

5
), Avhich latter is preferably

60 clastic.

Now, in order to establish or interrupt the
mechanical connection between the pin-

wheel (e) and the receiving wheel (d), this

latter may be provided at its extremity with
65 two pulleys, the one (d') of which fixed to i

the reel and the other (d2
) turning loose;

the displacement of the transmission cord or
belt from the fixed to the loose pulley, or
vice versa, can be effected by means of a
disengaging bar (d3

) fitted to the part (a). 70
The shaft (e2

) is rotated by the cog-wheel
(A) of the mechanism of the phonograph by
the intermediation of two shafts (/') and
(/) (Fig. 15) ; these two shafts are carried
in a framework (/

2

)
provided with a collar 75

(/
3
) fitted to one of the columns or pillars

of the clock-work of the phonograph. The
present arrangement can consequently be ap-
plied to all existing phonographs. When
the apparatus is utilized for causing a band go
to be unAvound synchronously with the emis-
sions of the phonograph, one of the slides of
the guides is provided Avith a rod (0) along
which an indicator or pointer (n) can be
moA^ed ; at the moment the first sound is §5
emitted by the phonograph, this pointer (n)

Avill be brought in front of the first inscrip-

tion of the band.
For the case in which the apparatus is

employed for inscribing the indicating band, 90
the guides (a') are provided with one, tAvo,

or more electric styles (Fig. 12) ; for ex-

ample, on the upper guide are mounted two
styles (p') (p

2
), and on the lower guide a

style (p
3
). Each of these styles is formed 95

by a pencil holder (p), the lead of Avhich is

constantly held in contact Avith the band by
the action of the spring (p*) (Fig. 13).
These pencil holders, are respectiA^ely fitted

to the armature of the electro-magnets ((/, 100

q
2

, q
3
) : the two electro-magnets (q', q

2
) of

the two upper styles are arranged in the same
circuit and are actuated by the same ma-
nipulator (r), these two styles will trace two
identical graphic records on the band; the 105
use of these two styles is a precautionary
measure for the case in Avhich one of them
for any reason whatsoever might fail to act.

These two upper styles are for the purpose of

tracing the rhythmic graphic record. The no
lower style is arranged in a separate circuit

and is controlled by a second manipulator
(?''). This lower style is for the purpose of
marking on the band certain indicating
signs, reference marks and the like. 115
The two manipulators mav be arranged as

shown in Fig. 16 on the right and on the left

of the phonograph so that the operator can
operate the manipulator (r) with the right

hand and (r') with the left hand, while at 120
the same time following the band as it is un-

wound on the board (a). If at a certain

moment it is necessary to stop the move-
ment of the band, the operator will only
have to act on the lever (</') in order to dis- 125
connect the coupling.

If it is desired to maintain the coupling
disk connected while the phonograph con-

tinues working, the coupling (a) will be

turned slightly from right to left by hand, uo
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whereby its spring (g
3
) will be drawn back

and engage in the part (e 4
) of the groove

of the shaft (e2
) . "When it is desired to start

the band again, the coupling will be turned
5 in the inverse direction, so as to bring the

pin (g
3
) into the part (e

3
) of the groove ; the

coupling (g) under the action of the spring

(g
2
) will then reengage with the pin-

wheel (e).

10 The whole of the arrangement can be com-
pleted by a desk (t) for the purpose of re-

ceiving, for example, the score containing

the piece sung by the phonograph when it

is desired to control the piece inscribed on
15 the score and the inscription of the rhyth-

mic band.
In the modification shown in Figs. 17 to

21, the pin-wheel (e) is covered over by cap
or case I which can turn around its pivots 2

;

20 this cap is for the purpose of maintaining
the rhythmic band (b) in contact with the

upper part of the pin-wheel (e) ; this ar-

rangement permits at the commencement of

an operation of more easily placing the band
25 (b) in position, inasmuch as it suffices to

raise the cap I. to place the free end of the

band on the upper part of the wheel (e)

and to push down the cap I again. This
modification, furthermore, comprises a spe-

30 cial device for actuating the engaging and
disengaging gear of the pin-wheel (e), and
of the receiving reel (d). This arrange-

ment is combined so as simultaneously to

control the engaging or the disengaging of

35 the said pin-wheel and the reel so as to avoid

the possibility of any wrong manipulation.

The pin-wheel (e) and the receiving reel

(d) are both mounted loose on their respec-

tive spindles (e
2

, d*). and are rotated by
40 two couplings (g. d5

). These latter are re-

spectively fixed to two pulleys (g
6

, d&
). con-

nected together by transmission belt or cable

(e'°). The coupling (g) is firmly attached

to the shaft (e
2
) as regards the rotary

4 5 movement, but can be freely displaced lon-

gitudinally along this shaft. The coupling

(d'°) is altogether loose on its shaft or spin-

dle (d*).

The two couplings (g), (d5
), are provided

50 with holes or recesses on their inner sur-

face which are intended for engaging with

one or more pins or projections provided on

the pin-wheel (e) and the reel (d) as shown
in Fig. 21. The displacements of the two

55 couplings (g, d5
) are controlled by levers

(g'', d7
). and these latter are actuated simul-

taneously by a single cam S keyed to a spin-

dle i provided with a manipulating lever 5.

According as the latter is moved in one or

60 the other direction, so will the couplings (g,

d5
) be moved forward or drawn back on

their respective spindles and will thus occa-

sion the connecting up or disconnection of

the pin-wheel (e) and the reel (d).

Springs 6, 7 constantly tend to maintain 65
the couplings (g, d'°) in connection with the
pin wheel (e) and the receiving reel (d).

Fig. 20 shows the method of mounting
the desk (a) on a support 8 of special shape
fitted to the wall of the box of the phono- 70

graph.
The present system of rhythmic inscription

is capable of numerous applications.

The present apparatus can be advanta-
geously employed for recording phono- 75

graphic disks.

At present when an artist sings or speaks
in front of a phonograph for the purpose of
recording a piece, he is constantly preoccu-
pied with the necessity of terminating his 80

piece within the required time, and if the re-

cording of the piece has not been finished at

the moment in which the recording style

has readied the end of its course on the disk
or cylinder the latter will be of no use, and 85

the artist will have to recommence his piece;

but. inasmuch as, in order to obtain a sharp
inscription on the disk, it is necessary to

sing or speak out very loud, the result will

be very tiring. The present system of rhyth- 90

mic indicator dees away with this inconven-
ience. Before performing a piece out aloud
the artist first sings it softly while the pho-
nograph or the registering apparatus turns
without disk or cylinder, while at the same 95

time rotating a band on which the operator
traces the rhythmic graphic record of the

song to be recorded by scanning on the

manipulator the syllables of his song. If
the piece is performed within the required 100

time, the syllables may then be inscribed on
the band in front of the corresponding lines

of the graphic record ; while if, on the con-

trary, the piece has not been terminated
within the required time, the artist will 105

have to begin again, but this fresh perform-
ance of the piece will not tire him because,

as has been stated, he is only singing softly,

without effort and consequently without
fatigue. HO
"When the rhythmic graphic record of the

piece performed has been obtained within

the required time, the wax disk is placed on
the phonograph, and the band inscribed

with the graphic record is introduced into 115

the apparatus. The phonograph is then

started, and the artist performs the piece at

the top of his voice ; as the band is unwound
at the same speed as during its inscription,

he has no longer to worry himself about the 120

time allotted to him, only having to sing

according to the inscriptions of the band
passing in front of his eyes.

The present apparatus may also be used

for any kind of instruction, because the 125

agreement which it supplies between the

signs read and the sounds heard produces in

the brain an intimate correlation between
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these signs and these sounds and by frequent

repetition this correlation can be fixed in the

mind.
The present apparatus can be used for

5 the instruction of languages ; thus, the pho-
nograph might pronounce a series of for-

eign words, and the band would present to

the eyes of the auditor either their transla-

tion or their spelling; the agreement of the

10 inscriptions of the band and of the words
pronounced by the phonograph would also

be obtained by means of a graphic inscrip-

tion, as described above. By this method of

teaching, the auditor would be rapidly

15 familiarized with the signification of the

words or with their pronunciation.

In the case in which the indicating band
has to be read by several persons at one and
the same time, the apparatus will be of

20 larger dimensions and the band will be ex-

posed at a suitable height above the ground.
With the present indicating apparatus me-
chanical pianos or organs may be employed
for accompanying a piece performed by an

25 artist or by a phonograph.
As previously described, a rhythmic

graphic record of the piece would be first

inscribed; then according to this graphic
record will be determined the position of the

30 perforations of the cards or rolls of these
mechanical pianos or organs so as to estab-

lish the agreement between the accompani-
ment and the song; it will then suffice me-
chanically to connect the actuating mecha-

35 nism of the rolls of the mechanical piano or
organ with that of the phonograph, or the
actuating device of a rhythmic band in ac-

cordance with that which has served to

manufacture these rolls, in order to obtain
40 synchronism between the accompaniment

executed by the mechanical piano or organ
and the piece sung by the phonograph or
artist. In the case in which the piece is

performed by an artist, it suffices for the
45 latter to sing, speak or play while follow-

ing the passage of the rhythmic band.
The present indicating apparatus may

also be applied for synchronizing the move-
ment of a kinematograph with those of a

50 phonograph in the following manner. The
artist will be kinematographed or photo-
graphed kinematographically while singing
softly during which time a rhythmic graphic
of this song will be inscribed on the band.

55 This band is then unwound in the apparatus
at the same speed, and the artist sings out

loud before the phonograph while follow-

ing the inscriptions of the band passing
along in front of him.

It is to be understood that the term 60
" phonograph " as hereinafter used in the
claims is sufficiently broad to include equiva-

lent apparatus of other names, the nature of
which apparatus has been pointed out else-

where in this specification. It is clear also 65
that the present indicating apparatus for
recording the rhythm is capable of numer-
ous other applications, and that the shape,
dimensions and arrangement of detail may
vary according to the applications. 70
Having now particularly described and

ascertained the nature of my said invention,

and in what manner the same is to be per-
formed, I declare that what I claim is

:

1. In a sound producing device, a movable 75
support for a sound producing record, a

band run in synchronism with said support,
and electrically controlled means for im-
pressing on said band, a graphic record for
indicating rhythm. 80

2. In a phonograph, a movable support
for a sound producing record, a band run
synchronously therewith, and electro-mag-
netically controlled means for impressing on
said band a graphic record for indicating 85
rhythm.

3. In a phonograph, a movable support
for a sound producing record, a band run
synchronously therewith, and key controlled
electro-magnetic means for impressing on 90
said band, a graphic record for indicating
rhythm.

i. The combination of a phonograph hav-
ing a driving mechanism, of a movable mem-
ber driven from said driving mechanism and 95
having a surface adapted to receive a
graphic record, electrically controlled means
for impressing a graphic record upon said
surface including a marker laterally mov-
able with respect to said surface, and a man- 100
ually operable member for controlling said
electrically controlled means, the length of
the graphs depending upon the rate of move-
ment of the movable member and the suc-

cessive operation of said manually operable 105
member.
In testimony whereof I affix my signature

in presence of two witnesses.

MICHEL de PEZZER.
Witnesses

:

Henry- Danzer,
Lucien Crespin.

Coplea of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all vjkom it may concern:

Be it known that I, Jonas W. Ayls-
worth, a citizen of the United States, and

a resident of East Orange, in the county of

5 Essex and State of New Jersey, have in-

vented a certain new and useful Process of

Making Duplicate Phonograph-Eecords, of

which the following is a description.

My invention relates to a process for mak-
10 ing phonograph records in which the_ wear-

ing surface is entirely of metal. This ma-
terial may constitute the entire record or

may be a shell provided with a backing of

other material.

15 The process is particularly adapted to the

manufacture of cylindrical phonograph rec-

ords, although it may be used for making-

records of the disk type, if desired.

Cylindrical sound records at the present

20 time are generally made of a waxlike ma-
terial molded or cast within a hollow ma-
trix, and disk records are formed of some-

what harder material, employing consider-

able quantities of shellac, the impression be-

25 ing secured from a flat matrix. With both

types of record the material is subjected to

considerable wear when used in a phono-
graph or talking machine, and such wear
becomes objectionably great when the width

30 of the record groove is decreased beyond a

certain point or when the pressure of the

stylus upon the record is increased beyond a

certain point. It has also been proposed to

use for cylindrical records a material harder
35 than the waxlike material just referred to,

for instance, celluloid. Such records, how-
ever, are generally found to be of poorer
quality as regards sound reproduction than
those of waxlike material, and they appear

40 to deteriorate with time. Moreover, a cel-

luloid record is also subjected to objection-

able wear when the width of the record
groove is diminished or the pressure of the

stylus increased beyond a certain limit. It

46 has also been proposed to make duplicate

phonograph records in metal, but such proc-

esses have been objectionable in that it has
been necessary to destroy the matrix in order

to liberate the metallic duplicate.

50 By the present invention it is possible to

readily free the metallic duplicate from the

matrix without injury to the latter whereby
the same may be used for the production of

an indefinite number of copies.

56 In order that the invention may be better1

understood, reference is made to the accom-
panying drawing, of which

—

Figure 1 is a central vertical section of
apparatus for producing the matrix within
which the metallic records are to be depos- 60
ited; Fig. 2 is a similar view of the matrix
after being removed from the mold of Fig.
1, and after the master has been removed
therefrom; Fig. 3 is a similar view showing
apparatus for producing a metal deposit 65
within the matrix to form the record or
record wearing surface, ana Fig. 4 is a simi-
lar view of the completed record in its pre-
ferred form.
In all of these views corresponding parts 70

are designated by the same reference nu-
merals.

The first step in the process consists in the
obtaining of a master record. This record
may be cut or molded in the usual way and 75
differs from the ordinary master record
only in respect to the material of which it

is composed. This material should be in-

soluble in cold acetone or amyl acetate or
equivalent solvent of the material which is 80
to be used for forming the interior surface
of the matrix, which will be hereinafter de-
scribed. Such a material suitable for the
making of a master record is montan wax,
although other or equivalent materials may 85
be used for this purpose. Having obtained
such a master record 1, it is coated with a
film 2 of tough or Avear resisting material
such as pyroxylin or aceto-cellulose or equiv-
alent material, by dipping the master in a 90
suitable solution; for instance, to produce a
coating of pyroxylin, it may be dipped into

a five to ten per cent, solution of pyroxylin
in a mixture of acetone and amyl acetate,

and in order to produce a coating of aceto- 95

cellulose the master may be dipped in a
five to ten per cent, solution of cellulose ace-

tate in a mixture of acetone and acetic acid.

After the master has been dipped in such
a solution, the film is dried upon and ad- 100

heres to the master and when thoroughly
dry the coated master is placed in a suitable

mold, and a film suppori or backing 3 is

cast around it. The mold referred to is

illustrated in Fig. 1 and comprises a center- 105

ing device a, a cylinder 5, base c and cap d
Inning openings e through which (he molten
material is poured to form (he hacking 3.

This material should he such as tiaS a rela-

tively high coefficient of c loh by heat 110
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as compared to metals, and which will not
dissolve in the solvent which is used for re-

moving the master record as will be herein-

after described. Various materials may be
5 used, but I have obtained desirable results

by using a composition of shellac and a solid

solvent for shellac which melts readily into

a thin fluid, such as clinitrobenzol or tetra-

chloronaphthalene. After the casting oper-

10 ation has been completed, the mold is taken
apart and separated from its contents, to-

wit, the master 1 with the film 2 and back-
ing 3 all firmly adhering to each other in

a solid mass. The master 1 is then dissolved

15 in benzene or an equivalent solvent which
does not dissolve either the film 2 or back-
ing 3. This operation may be expedited by
reaming out the bulk of the master leaving
only a thin shell adhering to the film 2 and

20 then dissolving out this shell. These steps

result in the matrix shown in Fig. 2, com-
posed of a body or backing 3 of considerable
strength, and a lining 2 of a tough or wear
resisting material, the whole having a high

25 coefficient of expansion by heat as com-
pared with metals. In order to obtain a

metallic record from a matrix of this char-

acter, the interior and the lower end are
first provided with an electrically conductive

30 coating, such as finely divided graphite or

gold deposited in vacuo, and the matrix is

then placed in a holding frame suitable for

the application of current thereto in an
electro-plating bath. This frame is illus-

35 trated in Fig. 3, and consists of upper and
lower clamping plates / and g, held to-

gether by headed bolts h and wing nuts i,

the matrix resting upon a contact plate j

which is electrically connected with the bolt

40 h and leading in wire />•. Upper and lower
rings I and m of insulating material are

held by the plates / and g respectively, and
conductive coatings are applied to such parts

of these rings and of the plate g as it is in-

*5 tended shall receive a metallic deposit to

form the shell 4. The anode n of copper,

zinc or other suitable metal, is inserted with-

in the frame and connected to the wire <?,

and the whole is placed in a cold plating
80 bath and a thin coating or shell 4 of the

anode metal is plated upon a matrix and
adjacent parts as shown. The plating bath
should be maintained at a constant tempera-
ture, preferably below 50 degrees Fahren-

68 heit. This can readily be done by means
of an ice jacket. The plating operation re-

quires only a few minutes and the frame
and contents are then removed from the

bath, washed and placed in warm water,

whereupon the matrix expands and the me-
tallic record or shell 4 may be withdrawn
from the same by longitudinal movement.
This shell, if of sufficient thickness, may be
used commercially as a phonograph record,

w or, if it is desired to strengthen the same,

<J0

it may be placed in a revolving chuck and
molten material or cement admitted to the
interior thereof which upon hardening
forms a backing 5. A suitable material for
this purpose is plaster of Paris. The rec-

ord may of course be plated with a non-
oxidizing metal such as nickel, silver, gold,
etc., to secure permanence. The matrix,
after the removal of the metallic shell, is

uninjured and may be cleaned and dried
and used in the manner described for an in-

definite number of times for producing
metallic records.

I find that while it is desirable to remove
the waxlike master from the matrix wholly
or in part by solution, it is practicable to re-

move it bjr relative change of diameter when
the matrix backing is made of a composi-
tion consisting of 140 parts of metadinitro-
benzol, and 100 parts shellac. In such case
by placing the contents of the mold in a re-

frigerating chamber and cooling the same,
the master 1 contracts enough more than the
matrix to disengage itself from the coating
2 and may be withdrawn to leave the ma-
trix. Even in this case, however, it is de-

sirable to apply the solvent (benzene) to the
bore of the matrix to remove any particles

which may have been torn from the surface
of the master by adhesion to the coating or
matrix lining.

While it is preferable to cast the backing
3 upon the film 2 in the manner described,

it is possible to cement thereon a backing
previously formed, as a cylinder of hard
rubber, and to carry out the process in other
respects in the manner previously described.

It is also possible to dispense with the film

2 and cast the material 3 directly around the
master 1, but in this case there are likely to

be flaws upon the record surface of the ma-
trix, and this is particularly true of records
of very fine pitch such as one two-hundredth
of an inch or less. I therefore prefer to

practise the process in the manner which I
have fully set forth as the preferred method,
the invention, however, covering all such
modifications as fall within the scope of the
claims.

Having now described my invention,

what I claim is

:

1. The process of duplicating sound rec-

ords which consists in forming on a master
record a matrix of material whose coefficient

of expansion by heat is relatively high as
compared with metals, removing said master
from said matrix, forming a metallic record
on said matrix, and raising the temperature
of said matrix to separate the same from the
metallic record, substantially as set forth.

2. The process of duplicating phonograph
records which consists in applying to a mas-
ter record a solution of a suitable material
to form thereon a coating, applying to said
coating a backing of material whose coeffi-
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cient of expansion by heat is relatively high
as compared with metals, removing said

master to leave the said coating and backing
as a negative record or matrix, electroplat-

ing metal upon the surface of said matrix,
and raising the temperature of the latter to

separate the same from the metallic deposit,

substantially as set forth.

3. The process of duplicating phonograph
records which consists in forming around a

master record a matrix of material whose
coefficient of expansion by heat is relatively

high as compared with metals, removing
said master therefrom, electroplating metal
upon the surface of said matrix, and raising

the temperature of the latter to separate the
same from the metallic deposit by relative

change of diameter, substantially as set

forth.

4. The process of duplicating sound rec-

ords which comprises forming a matrix of
non-metallic material whose coefficient of ex-

pansion by heat is relatively high as com-
pared with metals, electroplating thereon a
body of metal to form a metallic positive,

raising the temperature of said matrix to

separate the same from said positive, and
thereupon removing the metallic positive

from the matrix by relative longitudinal
movement, substantially as set forth.

5. The process of duplicating phonograph
records which comprises obtaining a master
record insoluble in a solution of pyroxylin
or its equivalent, applying thereto such a so-

lution to form thereon a coating, applying
to said coating a backing of material whose
coefficient of expansion by heat is relatively

high as compared with metals, removing
said master to leave said coating and back-
ing as a negative record or matrix, electro-

plating on said matrix a coating of metal to

form a metallic positive, raising the tem-
perature of said matrix to cause it to ex-

pand sufficiently to free the said positive

therefrom, and removing said positive from 45
said matrix by relative longitudinal move-
ment, substantially as set forth.

6. The process of duplicating phonograph
records which comprises obtaining a master
record insoluble in a solution of pyroxylin 50
or its equivalent, applying thereto such a

solution to form thereon a coating, and then
removing said master to leave the said coat-

ing as a negative record surface or matrix,
substantially as set forth. 55

7. The process of duplicating phonograph
records which comprises obtaining a master
record insoluble in a solution of pyroxylin
or its equivalent, applying thereto such a so-

lution to form thereon a coating, applying to 60
said coating a backing of material whose co-

efficient of expansion by heat is relatively

high as compared with metals, and then re-

moving said master wholly or in part by so-

lution to leave the said coating as a negative 65

record surface or matrix, substantially as set

forth.

8. The process of duplicating phonograph
records which comprises applying to a mas-
ter record of waxlike material a solution of 70

pyroxylin or its equivalent to form a coat-

ing, casting around the coating a backing of
non-metallic material and removing said

master from said coating by solution to

leave a matrix, substantially as set forth. 75

This specification signed and witnessed
this 3rd day of Sept. 1909.

JONAS W. AYLSWORTH.
Witnesses

:

Delos Holden,
Dxisr Smith.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Francis W. H. Clay,

a citizen of the United States, residing at

Pittsburgh, Pennsylvania, have invented a

5 certain new and useful Method of Eecording
and Reproducing Sound, of which the fol-

lowing is a specification.

My invention relates to the art of record-

ing and reproducing sound waves and its

10 primary object is to smooth the irregu-

larities of natural sound wave records, and
avoid the noises incident to the reproduc-
tion, etc.

Other objects will appear hereinafter.

15 I have here illustrated the method as ap-

plied to instruments such as phonographs
and gramophones, but it obviously has many
other applications such as telephoning.

In the accompanying drawing Figure 1

20 is a diagram illustrating the recording of

sound on a wax cylinder, and Fig. 2 a modi-
fication of the apparatus. Fig. 3 illustrates

the apparatus which may be used for re-

cording on flat surfaces. Fig. 4 illustrates

25 a construction of a sound actuated dia-

phragm and Fig. 5 illustrates another modi-
fication for dampening irregular waves.
Fig. G illustrates some forms of sound
waves. Fig. 1 illustrates the application of

30 the invention to telephoning.
Irr- the study of sound waves I have dis-

covered that the probable cause of impure
tones is the superhnposition, upon the wave
form, of irregular subsidiary waves. And

35 a pure tone is distinguished from an impure
tone not so much by the absence of the su-

perimposed waves, as by their being regular.

The tympanum of the ear is probably in in-

cessant complicated motion and the physio-
40 logical effect of a pure tone is largely due

to submerging the irregular motions by caus-

ing the hearing organs to swing in regular
rather than irregular order. In the sound
records at present used in phonographs, etc,

45 the reproducing diaphragm never vibrates
without both fundamental and overtone, and
in addition undesirable and minute super-
posed vibrations of irregular form. This is

due in part to the i in perfections in the struc-
5° ture of the record, and in part to the inde-

pendent and irregular vibrations of the dia-

phragm. It is obvious that if the diaphragm
is swinging with a regular periodicity, even
if it makes an inaudible vibration, this will

55 submerge of drown out the noisy sounds, for

noise differs from musical sound only by

reason of, the irregularity of vibration. It

is the object of my invention to accomplish
this end either by altering the shape of the
sound record, or by impressing minute regu- go
lar vibrations on the reproducing dia-

phragm.
Referring first to Fig. 6, a pure tone

might be illustrated by the form A; but
owing to mechanical imperfections the ac- 55
tual form of the waves produced by phono-
graphs is that shown at B. At C is illus-

trated a form of wave in which the super-
imposed minute vibrations on the funda-
mental and overtone wave form are made 70
regular rather than irregular. In other
words if the cause of the noise, that is, the
irregular forms on the wave B, can be re-

duced to a regular periodicity as in C, this

superposed form can still be so small as to 75
be inaudible. In other words a wave form
such as C would produce on the ear the effect

of a simple and perfectly smooth sound, be-

cause the ear cannot respond to the small
undulations C, while they could perceive 80
the irregular vibrations B' because of the
irregular beats produced by them in combi-
nation with the fundamental.
In Fig. 1 the wax cylinder 7 upon which

the sound record is made by the motion of 85
the cutting tool 8, which in turn is moved
by the diaphragm 9 actuated by the sound
waves, must have cut on it a record which
will be the resultant of all the motions of
the diaphragm and of the varying resistance 90
of the cylinder material. It is evident that
if diaphragm 9 be constantly swinging at a

regular rate it will not be so susceptible to

irregular motions, and it is also evident that
(\)\s regular swinging movement would not 95

interfere with the larger movement due to

the sound waves. Suppose for example the

diaphragm cutting tool were throughout the

recording process swinging with frequency
above limits of audition, somewhere about 100

40,000 per second. All the audible sound
waves desired would have a periodicity not

greater than about 10,000 and the supple-

mentary swinging of the diaphragm might
he made as low as twenty thousand in some 105

instances. Any convenient means can be

used for superposing the supplementary vi-

brations and T have illustrated a magnetic
coil 10 which is excited by an alternating

current source 11 having a periodicity above no
the limits of audition. The diaphragm 9

of course may be of iron and thereupon it
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will be Kept constantly swinging at this

high frequency, without interfering with its

response to the ordinary sound waves. Vari-
ous forms of apparatus may be used for

5 supplying the supplementary vibration; as

in Fig. 2 the magnetic ring 12 may be ex-

cited by coil 13 electrically, and operate on
the edges of the recording disk 9. Mechani-
cal means of course might equally well be

10 used for vibrating the disk.

In Fig. 3 is a form of apparatus for re-

cording on a flat surface and here the dia-

phragm may be operated on by tuning fork
14 kept vibrating by means of an electrical

15 interrupter 15. The recording point IT will

thus be in constant motion at a rate of say
5,000 per second, and this swinging will

drown out the tendency to move under the
influence of irregular sound waves. By

20 reason of the momentum also, the recording
point obviously will not be in responsive
condition for making irregular movements.
In both of the forms of apparatus it will be
observed also that the varying resistance

25 to cutting, in the material of the cylinder

or plate, will be rendered unvarying by
reason of the energy of the supplementary
vibration, and this will leave the instru-

ment freer to respond to the actual sound
30 waves being recorded. Conversely, in re-

producing the sound waves, the stylus and
diaphragm will manifestly be kept in the

state of extremely rapid and regular vibra-

tion of too high frequenc}' to be heard, and
35 this motion will by reason of the momentum

prevent any response to irregular noises.

The same object of submerging irregular

vibrations may be accomplished by cover-

ing the diaphragm with a large number of

40 small elements having a definite period of

vibration, which will serve to dampen all

motions of the diaphragm, except those in

harmony with themselves, and thus purify
the tone. Thus in Fig. 4 a series of wires

45 A, B, C, D, E, F, each of a length and
weight to respond to a simple note, are at-

tached to the diaphragm which is used either

for recording or reproducing.
For recording various other methods of

50 dampening irregular vibrations may of

course be used and I have illustrated in Fig.

5 one in-which a series of independent dia-

phragms 18 are placed side by side and
communicating their motion by elastic links

55 19, so that the recording stylus 8 will be in-

fluenced by the cumulative effect of the va-

rious diaphragms,—it being understood that

the space between diaphragms is open and
the sound waves are directed in at the point

60 S. Thus the irregular vibrations of the
several diaphragms will mutually suppress
each other, since the whole set cannot affect

the stylus except by acting in imison. An-
other use of the dampening devices is when

65 they are tuned to different frequencies, they

will cause sound beats which will increase

the amplitude of the desired sounds, and by
this means such devices as amplifying horns
may be done away with, it being understood
that a particular sound wave may be ren- 79
dered louder not only by increasing the
amplitude of motion but by sharpening the
apex of the wave. If therefore in the re-

c< Tiling device the subsidiary vibrations are
made to be a multiple to each of the natural 75
musical tones there will be a regular beat
at the crest of each musical tone wave be-

tween the fundamental and subsidiary im-
pressed waves. This will amplify the sound
and reproduction. Obviously this method go
of suppressing irregular vibrations may be
applied to other instruments such as tele-

phones. For example if a telephone re-

ceiver diaphragm be kept in constant vibra-
tion at a rate above the limit of audition, 35
this will dampen or cancel all irregular vi-

brations without interfering with the slower
swing of the vocal sounds, and the same
method may be used also in the transmitter.
Various other uses of this method will oc- 90
cur to those familiar with the art and need
not be here set forth in detail.

I believe I am the first to discover that
noise may be suppressed by substituting for
the noise wave an inaudible regular wave. 95
However, the impressed supplementary wave
may of course be made audible with some
good effects. The fundamental idea of the
invention may be illustrated mechanically
by saying that it is the object of the supple- iqq
mentary regular waves to comb out the
irregularities from the regular sound waves.
While I am also the original inventor of
means for impressing upon a sound recording
instrument a supplementary regular vibra- iq5
tion of inaudible frequency, the apparatus
herein disclosed is not claimed herein, but
in my co-pending application No. 724,744
filed Oct, 9, 1912.

Having thus described my invention and no
illustrated its use what I claim as new and
desire to secure by Letters Patent is the
following

:

1. The method of recording sound waves
which comprises impressing upon the ordi- 115
nary motions of the recording instrument, a

supplementary regular series of high fre-

quency vibrations.

2. The method which consists in suppress-
ing noises by forcing a vibrating member 120
to regular vibration of higher frequency
than the sound waves independently of the
source of the sound wave frequency.

3. The method of recording sound which
consists in vibrating a recording instru- 125
ment by the agency of sound waves and im-
pressing on it a regular vibration of higher
frequeue}*- than that of audible sound.

4. A sound record having in addition to

the undulations of the recorded sounds, a 130
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regular series of undulations of higher fre-

quency.
5. A sound record consisting of an undu-

lating surface in the form of a sound wave,
and a superposed regular succession of un-
dulations of much higher frequency.

G. The method of suppressing the effect

of accidental noise vibrations on a sounding
diaphragm, by forcibly maintaining the dia-

phragm in regular vibration at a frequency

independent of and higher than the sound
wave frequencies.

In testimony whereof I have hereunder
signed my name this 24th day of October,
1907. ] 5

FRANCIS W. H. CLAY.

Witnesses

:

C. M. Clarke,
Feed Statjb.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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"UNITED STATES PATENT OFFICE.
WALTER GUY PEARSON, OE NEWBUBYPORT, MASSACHUSETTS.

GRAPHOPHOJSTE-RECGRD CLEANER.

1,102,073. Specification of Letters Patent. Patented Jlllie 30, 1914.

Application filed December 14, 1911. Serial No. 665,634.

To all whom it may concern :

Be it known that I, Walter G. Pearson,
a citizen of the United States, and a resi-

dent of Newburyport, in the county of

5 Essex and State of Massachusetts, have in-

vented a new and Improved Graphophone-
Record Cleaner, of which the following is

a full, clear, and exact description.

My invention comprises a new and im-

10 proved cleaner for graphophone records, the

construction and arrangement being such
that records may be cleaned thoroughly and
in a short time, the device being inexpen-

sive in its make-up whereby it may be of-

io fered at a low price.

The provision of a device which may be
easily manipulated is of some importance
in setting forth the invention herein de-

scribed, such ease of manipulation not being

20 obtained at the expense of efficiency or

thoroughness.
Reference is to be had to the accompany-

ing drawings forming a part of this speci-

fication in which similar characters of refer

-

25 ence denote corresponding parts in all the

views, and in which

—

Figure 1 is a plan view of one form of the

device; Fig. 2 is a sectional view thereof

along the line 2—2 of Fig. 1, the record be-

30 ing shown in position for cleaning; Fig. 3

is a plan view of a modified form; Fig. 4
is a top plan view of a graphophone turn
table fitted with my device, on the line 4—

4

of Fig. 5 ; Fig. 5 is a sectional view of the

35 record and cleaning device on the line 5—

5

of Fig. 4.

The device comprises a base 10 of any
suitable shape or form and made of any
desirable material, preferably, however, of

40 wood, there being an elevated or raised

cleaning element carried by this base, this

element 11 preferably assuming the form of a

cross, as shown in Fig. 1, and having the arms
12, 13, 14, and 15. It is not essential that

45 the cleaning element assume this particular

form as the cleaning may be accomplished
by a plurality of such elements lla

, llb
,
ar-

ranged as shown in Fig. 3, or in any conven-
ient and proper manner. The idea is that

50 by providing this elevated cleaning element
along the lines described there will be a

plurality of spaces between (he under side

of the disk or record which is being cleaned

and the base, thereby permitting manipula
55 tion of the record by the hands during the

cleaning operation.

The cross sectional form of each of the
parts of the cleaning element may be any-
thing desired, simplicitj' and convenient as-

sembling being desirable, the form shown 60
in Fig. 2, however, comprising a block 16
of rectangular formation, secured to the
base 10 in any suitable manner.
The cleaning element proper is prefer-

ably pieces of carpet 17 held in position on 65
the arms in any suitable manner, carpet being
chosen because of the texture and weaving
thereof, the nap extending outwardly from
the body of the carpet affording a very
effective medium for entering the grooves 70
in the disk or record, thereby removing the
dust or other accumulations therefrom in

order to provide for more efficient operation
of the record when placed in a suitable
machine. 75
In order to maintain the record in posi-

tion on the cleaning element I make use of

a pivot 18 passing through the usual open-
ing in the disk or record 19, the cleaning be-

ing accomplished by turning the record so
about this pin.

In Figs. 4 and 5 I have shown a modifi-
cation of the inventive idea, the same in-

volving the turn table 50 of a graphophone,
the table being provided with the usual up- 85
standing pin 51 on which the record 52 is

positioned. In this instance the cleaning
device comprises a piece of material, pref-

erably shaped like a cross, as shown in Fig.

4, the arms 53 thereof being suhstantiall)' 90
equal in length and the central point of the

cleaning device being provided with an
opening 54 through which the pin 51 ex-

tends.

The material of which the cleaning device 95
is made may be anything suited to the pur-

pose but, as I have stated be fort', the pre-

ferred material is a piece of velvet carpet.

the nap of which extending upwardly there-

from is very well adapted to engage the. ioj

grooves of the record with a brush-like

action, thereby effectively cleaning (hem.

The device may be left on the grapho-
phone turn table if so desired or may be

positioned thereon merely when it is desired niu

lo clean the records, the presence of the de-

vice in no way affecting the operation of

the machine.
Having thus described my invention, I

claim as new, and desire to secure by Let- no
ters Patent :

—

1. A device for cleaning disk records id'
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phonographs, comprising a cleaning element
formed of a plurality of members of fibrous

material, and a support on the upper
face of which the cleaning element is mount-

5 ed, the support having a vertical pin pro-

jecting above the cleaning element and upon
which a disk record is adapted to be mount-
ed to rest on the said cleaning element.

2. A device for cleaning disk records of

10 phonographs, comprising a cleaning element
of fibrous material having a nap and in the

form of a cross, and a support upon the

upper face of which the cleaning element is

mounted, the support carrying a pin pro-

jecting above the cleaning element and upon
which a disk record is adapted to be mount-
ed to rest on the said cleaning element.

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

WALTER GUY PEARSON.
Witnesses

:

Edward Herrick Rowell,
Blanche Butler Kimball.

15

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
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HORACE SHEBLE, OE PHILADELPHIA, PENNSYLVANIA.

SOUND-BOX FOB, TALKING-MACHINES.

1,102,090. Specification of Letters Patent. Patented June 30, 1914.

Application filed August 25, 1913. Serial No. 786,445.

To all whom it may concern:
Be it known that I, Horace Sheble, a

citizen of the United States, residing in

Philadelphia, Pennsylvania, have invented

5 certain Improvements in Sonnd-Boxes for

Talking-Machines, of which the following

is a specification.

The object of my invention is to so con-

struct a sound box for talking machines as

10 to provide for the use of the same either in

connection with a record having a " lateral-

wave " groove or with a record having a
" hill-and-valley " groove, such different

records being employed without the neces-

] 5 sity of changing the angular relation there-

to of the sound box diaphragm. This object

I attain in the manner hereinafter set forth,

reference being had to the accompanying
drawing, in which

—

20 Figure 1 is a view, partly in side eleva-

tion and partly in section, of an ordinary
talking machine sound box illustrating the

same as designed for use with a record of

the lateral-wave type; Fig. 2 is a similar

25 view illustrating the sound box as adapted
for use in connection with a record of the

hill-and-valley type, and Fig. 3 is an en-

larged view of the converting attachment
shown in Fig. 2.

In Figs. 1 and 2 of the drawing, 1 repre-

sents the casing of the sound box, 2 the
diaphragm thereof, and 3 the usual stylus

lever pivotally mounted upon the casing 1

and having one of its arms connected to the

35 diaphragm 2, the other arm being bored for

the reception of the stylus 4 usually em-
ployed in connection with a record of the

lateral-wave type, said stylus being secured
in position by means of a clamping screw 5,

40 or other suitable means. In order to permit
such sound box, without changing the angu-
lar position of t\w diaphragm 2, to be em-
ployed in connection with a record of the

hill-and-valley type I prefer to use, in place

of the stylus I, an attachment such as shown
iu Figs. 2 and 3, said attachment consisting

of an arm 6 having near one end an up-
wardly extending pin 7 and at the other

end a downwardly projecting stud 8 carry-
ing a sapphire point !) such as is usually

employed in connection with a record of
the hill-and-valley type. The pin 7 can,

after the removal of the stylus 4, be secured

to the stylus lever 3 in the same manner as
said stylus. The stud 8 has a stem 10 adapt- 55
ed to an opening in the arm 6 and secured
therein by means of a clamping screw 11,

or other suitable means. In order to secure
like results in reproduction with either type
of record, the sapphire point 9 should, when bo
it is used, be at the same distance from the
fulcrum of the lever 3 as the point of the
stylus 4, when the latter is used, and in

order to effect this result I bend the arm 6,

as shown in Figs. 2 and 3, so that the mem- 65
ber of said arm which carries the stitd 8

shall be in a different horizontal plane from
the member which carries the pin 7.

My invention is intended to be used in

connection with a machine having a stylus 70

4 of a given length, hence as said stylus is

always introduced into the opening in the
stylus lever so as to seat against the bot-

tom of said opening, its point is always at

a given distance from the fulcrum of said 75

stylus lever.

The diaphragm 2 retains its normal posi-

tion, that is to say, a position at right angles
to the horizontal face of the record, whether
the latter is of the lateral-wave or of the 80
hill-and-valley type.

I claim :

—

The within described attachment for
adapting for use with a record of the hill-

and-valley type a sound box normally in- 85

tended for use with a record of {he lateral

wave type, said attachment consisting of

an arm having at one end an upwardly pro-

jecting pin for entering the stylus receiving

opening of the stylus lever of the sound box, 90

said arm being offset at the other end and
carrying at that point a downwardly pro-

jecting stylus whereby the latter will engage
the hill-and-valley record at the same dis-

tance from the fulcrum of the stylus lever as 95

is the point of a lateral wave engaging
stylus of normal length occupying its pre-

determined position in the stylus Lever.

In testimony whereof, 1 have signed my
name to this specification, in the presence of 100

two subscribing witnesses.

HORACE SHEBLE.

Witnesses:
Kate A. Beadle,
Hamilton 1). Turner. v

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
VICTOR H. EMERSON", OF NEW YORK, N. Y., GEORGE A. MANWARING, OF BAYONNE,

NEW JERSEY, AND JAMES K. REYNARD, OF NEW YORK. N. Y., ASSIGNORS TO
AMERICAN GRAPHOPHONE COMPANY, OF BRIDGEPORT, CONNECTICUT, A CORPO-
RATION OF WEST VIRGINIA.

COMPOSITE-DISK SOUND-RECORD.

1,102,253. Specification of Letters Patent. Patented July 7, 1914.

Application filed June 29, 1905. Serial No. 267,598.

To all whom it may concern:

Be it known that we, Victor H. Emerson,

George A. Manwaring, and James K. Key-
nard, 'citizens of the United States, and

5 residents of New York city, New York;
Bayonne, Hudson county, New Jersey, and
New York city, New York, respectively,

have invented a new and useful Improve-
ment in Composite-Disk Sound-Records,

10 which improvement is fully set forth in the

following specification.

This invention relates to sound - records

impressed in disks or tablets, and more par-

ticularly to the composite tablet and the

15 manner of building up the same, and the

method of making the record.

The invention will best be understood by
describing in detail the successive steps em-
ployed in producing the article.

20 The drawings annexed hereto, as part of

the specification, are sectional views exag-

gerated in thickness.

Figure 1 shows a pair of rollers through
which is passing a matrix and the unfin-

25 ished record-tablet; Fig. 2 represents a press

operating upon the same; and Fig. 3 is the

finished article.

The body of our tablet is built up of

alternating layers of very thin paper and a

30 " glue," constituting what is known in the

stereotyper's art as a " flong." This " glue "

contains copal, starch, gluten, gum traga-

canth, and alum (to prevent fermentation
and to harden), and is not in itself new with

35 us. We proceed by placing a sheet of very
thin paper upon a flat surface, then apply
a liberal coating of this glue, then spread
over this a second sheet of paper followed
by a second layer of the glue, and so on.

40 Upon the last layer of the glue we place, in-

stead of the ordinary thin sheet of paper, a

specially prepared sheet. This latter is a

thin sheet of paper coated with a suitable

"paint" which is susceptible of receiving

45 and retaining the impressions contained in

the sound-record matrix, and this material
must also be waterproof or water-insoluble.

Preferably this " paint " consists of a solu-

tion containing celluloid and shellac with
50 rotten stone. This solution in itself forms

no part of the present invention. This
solution or its equivalent is applied in one or
more coats to the sheet of paper and allowed

to become dry and seasoned. The facing-
paper already thus prepared is placed upon 55
top of the " flong " above referred to, to
constitute the facing of our new record-
tablet.

In the drawings, A represents the " flong,"
made up of a plurality of very thin sheets 60
of paper having intermediate layers of the
"blue"; and B represents the facing-sheet
containing upon its outer surface a coat of
the " paint " above referred to. This com-
posite tablet A B is then placed upon a suit- 65
able record-matrix C, with the facing B ad-
jacent to the matrix-surface; a felt cloth D,
about one inch thick, is laid upon the back
(top) of the flong; and the whole is passed
under heated rollers E. The action of the 70
rollers serves to impress into the facing B
the irregularities of the matrix-surface, and
likewise forces out much of the water from
the " flong." As the next step, we place the
matrix and partly compressed and dried 75
flong, as a whole, in a suitably heated press
F. Thereafter, it is removed from the press
and the finished record A' B is separated
from the matrix. This finished article con-
tains in the surface B a correct and perma- 80
nent copy of the original sound-record from
which the matrix has been obtained, and is

durable and nonwarpable. It will be ob-
served that water is the medium in which
the glue is dissolved, and that neither as 85

water nor when changed into steam will it

affect the " paint " upon the facing B. Dur-
ing the rolling and pressing, under the heat
of the rollers and press, the water is forced
out in the form of steam and is partly ab- 90

sorbed by the felt, so as to leave the tablet

A' B perfectly dry and hard. The com-
pleted article A' B will then be finished by
waterproofing its back and edge. This sys-

tem constitutes a radical departure in the 95

production of sound-records: heretofore im-
pressed sound-records have been made by
treating a material which becomes soft and
plastic under heat and pressure, whereas,
our present system deals with a soft and 100

plastic material which becomes hard and
set under heat and pressure.

We do not limit ourselves (o the precise

ingredients or methods employed, having
given detailed descriptions merely for the 105
sake of clearness.
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Having thus described our invention, we
claim

:

1. As an article of manufacture a sound-rec-

ord consisting of a composite tablet com-
posed of a plurality of sheets of very thin

paper, the outer sheet having a facing of

suitable " paint " containing celluloid and
shellac in which the record proper, is im-
pressed and all of said sheets united and
impregnated with a suitable " glue."

2. As an article of manufacture, a sound-
record consisting of a composite tablet com-
posed of a plurality of sheets of very thin

paper, the outer sheet having a facing of

superior sound-record material in which the 15

record proper is impressed and all of said

sheets being united and impregnated with a

suitable glue.

In testimony whereof we have signed this

specification in the presence of two subscrib- 20

ing witnesses.

VICTOR H. EMERSON.
GEORGE A. MANWARING.
JAMES K. REYNARD.

Witnesses

:

C. A. L. Massie,
W. H. Hasting.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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UNITED STATES PATENT OFFICE.
HARRY ALFRED GAYDON, OF CROYDON, ENGLAND.

SOUND-PRODUCING DEVICE.

1,103,260. Specification of letters Patent. Patented July 7, 1914.
Application filed July 31, 1911. Serial Wo. 641,583.

To all whom it may concern :

Be it known that I, Harry Alfred Gay-
don, a subject of His Majesty the King of

England, residing at "Koselea," 44 Inglis

5 road, Addiseombe, Croydon, in the county
of Surrey, Kingdom of England, have in-

vented certain new and useful Improve-
ments in Sound - Producing Devices, of

which the following is a specification.

10 My invention relates to sound producers
of the kind in which a valve, consisting of

a comb or grating, the teeth or bars of which
are adapted to close the spaces between the

teeth or bars of a like comb or grating
15 forming the valve seat, controls passages of

elastic fluid thus producing the sound. In
sound producers of this kind the valve has
been carried by a torsional spring support
mounted at each end in bearings arranged

20 upon the valve seat so as to be adjustable,

whereby the distance of the valve from its

seat may be varied. Thus the torsional

spring constitutes the fulcrum of the lever

consisting of the valve and the piece that
25 holds the stylus.

By my invention I am enabled to use a
lighter torsional spring by providing a sep-

arate fulcrum for the lever system compris-
ing the valve. For this purpose the piece

30 that holds the stylus is provided with a

shoulder to which the torsional spring is

fixed and takes under the block in which
the valve seat is mounted; between this

block and the shoulder are one or more
85 balls or projections which serve as the said

fulcrum. This construction allows of the
ends of the torsional spring being mounted
in pieces adjustable on the under surface of
the block carrying the valve seat, thus af-

40 fording a more readily accessible adjust-
ment than that afforded when the bearings
of the spring are carried on the face of the
valve seat. It also provides greater flexi-

bility in the desired direction. This con-
45 s( ruction of the piece that holds the stylus

also allows of a very simple adjustment of
the spring pressure on the valve which bal-
ances the elastic fluid pressure. For this
purpose one end of a blade spring may be

50 fixed to the aforesaid shoulder, and the other
cud may be engaged by a screw spindle ex-
tending through the sound box. Another
improvement is connected with the distribu-
tion of the elastic fluid entering the sound

55 box. For improving this distribution I par-
tition the box with wire gauze or the like

so that there is an inner compartment on
the end wall of which the valve seat is sit-

uated, and an outer compartment surround-
ing or substantially co-axial with the inner

60
compartment, and packed with cotton-wool
or other suitable filtering material.

The accompanying drawings illustrate the
invention as applied to the sound producer
of a gramophone. Figure 1 being a front ele- -

5
vation partly in section. Fig. la is a detail

end view of one of the rotatable elements h.

Fig. 2 a side elevation, and Figs. 3 and 4
sections on line 3—3 and 4—i respectively of
Fi£- L 70
The valve seat a is mounted in a block b

which is attached by screws to the sound
box, with interposition of a rubber or like

washer c. As shown in Fig. 3, the bars of
the grating forming this valve seat are ta- 75
pered in cross section, the narrowed side

of the bar being turned toward the sound
box. The valve d is also a grating, the bars
of which taper in cross section in the oppo-
site direction to the taper of the cross sec- 80
tion of the valve seat bars. As shown in
Fig. 4, the bars of the valve seat also taper
upwardly. This construction of the bars of
the valve and the seat is known and does
not form a part of my invention. The valve 85
is carried in known manner by the piece e

in which the stylus is mounted, the valve be-
ing here shown as cast in one with the said
piece but it obviously may be constructed
in two or more pieces suitably fixed to- 90
gether.

To a shoulder on the piece e is screwed
a flat spring / the ends of which are fixed by
screws g to larger screws or pins h adapted
to turn in the block b but to be locked there- 95
in by screws i. Screws g are eccentrically

mounted in the pins h, so that when the lat-

ter are turned, after screws i have been
loosened, the distance of the Valve d from
the valve seat a is either slightly increased 100
or slightly decreased according to the di-

rection of the rotation. In order to dimin-
ish the friction, so as to facilitate the lift-

ing of the valve, the under surface of the

block b carries two rounded projections / 105
against which the piece e is held by the

spring /, and which thus become the ful-

crum whereon the piece e turns when the

valve is lifted. The pressure required to

lift the valve is adjusted through spring /, no
one end of which is fixed to the piece <

while the other cud is slotted to receive the
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reduced end of a screw spindle m working
in a tube extending through the sound box.

In place of the rounded projections k I may
use knife edges, points, rollers, balls or the

5 like.

The air supply pipe is attached by the con-

nection n to the snort pipe o which extends
into the sound box and may be closed at this

end except that it has lateral perforations.

10 Within the sound box, at the part thereof at

which the opening for the escape of air is

situated, is a gauze partition p. The space
within the sound box around this partition

is pa deed with suitable filtering medium.
15 such as cotton-wool.

q is the piece carrying the socket which re-

ceives the horn.

What I claim as my invention and desire

to secure by Letters Patent in the United
20 States is:

—

1. In a sound producer, the combination
of a sound box, a block secured on said box,

fulcrum element 1- ca rried by said block, a comb
or grating secured on the block and form-

25 ing a valve seat, rotatable elements mounted
in said block, a stylus carrying member, a

single flat spring secured to said stylus car-

rying member, rotatable elements passing
through the ends of said flat spring and

30 mounted eccentrically in the aforesaid rotata-

ble elements whereby said stylus carrying
member is held adjustably against said ful-

crum elements, and a comb or grating
formed on the stylus carrying member eon-

35 stituting a valve for cooperation with the

valve seat on the block to control the passage
of elastic fluid producing the sound.

2. In a sound producer, the combination
of a sound box, a block secured on said box,

40 fulcrum elements carried by said block, a

comb or grating secured on the block and
forming a valve seat, rotatable elements
mounted in said block, a stylus carrying
member provided with a shoulder, a flat

45 spring secured on the shoulder of the carry-

ing member, rotatable elements passing
through the flat spring and mounted eccen-

trically in the aforesaid rotatable elements
whereby said stylus carrying member is held

50 adjustably against said fulcrum elements,

means for locking said first mentioned rotata>-

ble elements in the block, a comb or grating
formed on the stylus carrying member and

constituting a valve, a second spring secured
on the stylus carrying member, and means 55
operatively connected to one end of said
second spring to adjust the valve in relation

to the valve seat.

3. In a sound producer, the combination
of a sound box, a block secured on said box, 60
fulcrum elements carried by said box. a comb
or grating secured to the block and forming
a valve seat, rotatable elements mounted in

the block, a stylus carrying member pro-
vided with a shoulder, a spring secured to 65
said shoulder, rotatable elements passing
through the ends of said spring and mounted
eccentrically in the aforesaid rotatable ele-

ments, set screws for locking the first-men-
tioned rotatable elements in the block, a 70

comb or grating formed on the stylus car-

rying member and constituting a valve, a

second spring secured at one of its ends on
the shoulder of the stylus carrying member
and at its opposite end provided with a slot, 75

and a screw spindle mounted in and extend-

ing through the sound box and having a re-

duced end in engagement with the slotted

end of said second-mentioned spring where-
by the valve may be adjusted relative to the 80

valve seat.

4. In a sound producer, the combination
of a sound box, a block secured on said box,

fulcrum elements carried by said block, a

comb or grating secured on the block and 85

forming a valve seat, rotatable elements
mounted in the block, a stylus carrying mem-
ber, a spring secured intermediate its ends to

said stylus carrying member, rotatable ele-

ments passing through the ends of said 90

spring and mounted eccentrically in the first

mentioned rotatable elements, a comb or

grating formed on the stylus carrying mem-
ber and constituting a valve, a laterally per-

forated pipe in the sound box for the admis- 95

sion of the elastic fluid, and wire gauze and
filtering material interposed between said

pipe and the valve seat.

In testimonj' whereof, I have hereunto set

my hand in the presence of two subscribing 100

witnesses this 18th day of July, 1911.

HARRY ALFRED GAYDOX.
Witnesses

:

C. H. RoLLISON,

J. S. Withers.

Copies or this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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UNITED STATES PATENT OFFICE.
SIMON D. PADDACK, OF NEW YORK, N. Y.

REPRODUCER EOR PHONOGRAPHS.

1,102,290. Specification of Letters Patent. Patented July 7, 1914.

Application filed June 16, 1813. Serial Wo. 774,051.

To all whom it may concern:
Be it known that I, Simon D. Paddack,

a citizen of the United States, residing in

the city of New York, borough of Manhat-
5 tan, county and State of New York, have in-

vented a certain new and useful Reproducer
for Phonographs, of which the following is

a specification.

This invention pertains to reproducers for

10 phonographs, and relates, more particularly,

to improvements whereby the diaphragm is

maintained in such operative state as to in-

sure, at all times, its most efficient action in

quickly and perfectly responding to the

15 movements of the stylus as it traverses the

record.

Speaking generally, the improvement con-

sists in so balancing the stylus or tone bar
that the diaphragm is free to quickly and

20 accurately respond to the most minute move-
ments of the stylus. This result is accom-
plished by associating with the stylus bar
and its supporting spindle, two complemen-
tary springs, one of which exerts tension on

25 the stylus bar and thus applies pressure to

the diaphragm in one direction, while the

other exerts an opposed tension on the stylus

bar and a consequent pressure on the dia-

phragm in an opposite direction to that pro-

30 duced by the first spring. In the preferred
construction, suitable means is provided for

varying the tension on the said springs, and
it will thus be obvious that they can be so

adjusted that the diaphragm is placed under
35 such tension as to produce sounds of the

purest and best quality, and yet be so sensi-

tive as to reproduce the most delicate and
softest tones.

In the accompanying drawings, I have
40 illustrated one practical embodiment of the

invention, but the construction shown there-

in is to be understood as illustrative, only,

and not as defining the limits of the inven-

tion.

45 Figure 1 is a. plan view of a phonograph
reproducer embodying the present inven-

tion
; and Fig. 2 is a side elevation thereof.

Referring to said drawings, .V denotes a

sound box of a phonograph reproducer. At
50 one side of said sound box are a pair of lat-

erally extending arms a, a\ between which
the stylus bar B, of the reproducer, is

mounted, on a spindle C, the ends of which
are engaged by oppositely placed alined

86 screws c, <?', threaded through (lie arms a,

a'. For precluding lateral movement of said

bar on the spindle, I preferably, fixedly secure
the bar B to said spindle C, though, mani-
festly, this might be accomplished in various
ways. Thus pivoted intermediate its length, 60
the stjdus bar extends in one direction in-

ward over the sound box A, and is secured
in any desired manner to the diaphragm D,
and at its opposite free end provision is

made for the reception of the stylus o, which 65
may be retained in place by the thumb
screw o'. The stylus bar B is thus mounted
for free axial movement and, if the stylus

were operated on by a revolving record, vi-

brations would be transmitted to the dia- 70
phragm and sounds produced. I have
found, however, through research into this

art, that instruments embodying this free

movement do not produce results which are

entirely satisfactory. This is largely due 75
to the fact that the weight of the stylus bar
and the pressure due to the engagement be-

tween the stylus and the record cause the
diaphragm to bulge, which bulge, however
slight, greatly interferes with the proper op- 80
eration thereof.

In order to obtain the best results from a
vibrating diaphragm, it is necessary that

said diaphragm lie, when in its normal state

of quietude, in a plane. Realizing this, I 85
have, by the present invention, provided
means whereby the aforesaid difficulties are

obviated by so balancing the stylus bar B
that the diaphragm is free to normally as-

sume its correct position. Moreover, said 90
balancing means is extremely simple in con-

struction and is, at the same time, capable of

such fine adjustment that it will not interfere

with the reproduction of the most delicate

tones, but, rather, tend to stimulate them. 95
Revolubly mounted on the spindle C, at

either side of the stylus bar B, are a pair

of ratchet wheels E, E', and intermediate
said wheels and bar a pair of helical

springs F, F\ encircle said spindle. The 100
spring F is secured at one end of its ends
to the pin /, on the wheel E, and its other

end is bent over, as at /', so as to engage
the upper face of the s(\ Lus bar. The spring
F" is secured at one cud (o the pin /"-' on 105
the wheel E', and its other end is bent over,

as at /' ::

, so as to engage the lower face of
said bar. Dogs I. 1', pivoted on the sound
box by the pins /, /", are positioned for co-

operation with the ratchet wheels E, K' . re- no
spectively, being so situated that they oper

ate oppositely on said wheels. Leaf springs
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i
2

, i
3
, exert pressure on the dogs I, I', to nor-

mally retain them in engagement with said
ratchet wheels. It will thus be obvious that,

by rotating the wheels E, E', in counter di-

5 rections, the springs F, F', may be put under
opposed tension, and that, by the proper ma-
nipulation of these wheels, the tension on
said springs may be so regulated as to per-

fectly balance the stylus bar.

10 An instrument embodying the present in-

vention is found to produce tones of the
highest quality and those rapid, jerky, and
irregular sounds sometimes distinguishable
in phonographs are not prevalent. This is

15 due to the fact that the stylus bar is, at all

times, under the influence of one or the

other of the springs with the result that
even tones or sounds are assured.

In the foregoing description, the repro-

20 ducer is set forth in what has been thus far

found to be the best form, though, doubt-
less, changes, within the capacity of those
skilled in the art. will be made from time to

time. Manifestly, therefore, I do not wish
25 to be understood as limiting myself to the

specific structure shown, or to any greater
extent than the state of the art may require.

Having thus fully described the inven-
tion, what I claim as new. and desire to se-

30 cure by Letters Patent, is:

—

1. In a reproducer for phonographs, or

the like, the combination of a sound box, a

spindle mounted in cooperative relation

thereto, a stylus bar pivoted on said spin-

35 die. and helical springs positioned coaxially

with the spindle and cooperating with the

stylus bar whereby said bar may be bal-

anced on its axis of oscillation.

2. In a reproducer for phonographs, or

40 the like, the combination of a sound box, a

spindle mounted in cooperative relation

thereto, a stylus bar pivoted on said spindle,

helical springs positioned coaxially with
the spindle and cooperating with the stylus

45 bar, and means cooperating with said springs

for placing them under opposed tension

whereby said bar may be balanced on its

axis of oscillation.

3. In a reproducer for phonographs, or
50 the like, the combination of a sound box. a

spindle mounted in cooperative relation

thereto, a stylus bar pivoted on said spin-

dle, helical springs positioned coaxially

with the spindle and cooperating with the

55 stylus bar, adjusting means cooperating

with said springs for placing them under
opposed tension whereby said bar may be

balanced on the spindle, and means for lock-

ing said controlling means against inad-

60 vertent movement.
4. In a reproducer for phonographs, or

the like, the combination of a sound box.

a spindle mounted thereon, a stylus bar car-

ried by said spindle, helical springs posi-

tioned coaxially with the spindle and se- 65

cured to the stylus bar at their ends adja-

cent to said bar, adjusting means mounted
on the spindle and cooperating with the op-

posite ends of said springs for placing them
under opposed tensions, and means inde- 7

pendent of said spindle and cooperable with
the adjusting means, whereby said adjust-

ing means may be locked against inadver-

tent movement.
5. In a reproducer for phonographs, or 75

the like, the combination of a sound box.

a spindle mounted thereon, a stylus bar car-

ried by said spindle,, helical springs posi-

tioned coaxially with the spindle and se-

cured to the stylus bar at their ends adja- 80

cent to said bar, adjusting means rotatably

mounted on the spindle and cooperating
with the opposite ends of said springs for

placing them under opposed tensions, and
means independent of said spindle and co- 85

operable With the adjusting means, whereby
said adjusting means is automatically locked
against inadvertent rotation.

6. In a reproducer for phonographs, the

combination of a sound box, a spindle 90

mounted on said sound box, a stylus bar piv-

oted on said spindle at substantially the

center thereof, rotatable members mounted
on said spindle, helical springs cooperating

with the stylus bar and the rotatable mem- 95

bers whereby the rotation of said members
in opposite directions serves to place the

springs under tension, and means whereby
inadvertent movement of said rotatable

members is precluded. 100

7. In a reproducer for phonographs, the

combination of a sound box. a spindle

mounted on said sound box. a stylus bar

pivoted on said spindle at substantially the

center thereof, ratchet wheels rotatably 105

mounted on said spindle, at either side of

the stylus bar, helical springs encircling said

spindle and having their opposite ends at-

tached to the stylus bar and to the ratchet

wheels, whereby the turning of said wheels 110

in opposite directions serves to place the

springs under opposed tensions, and dogs

cooperating with said ratchet wheels for the

purpose of maintaining the springs under

such relative tension that the stylus bar will 115

be perfectly balanced.

In testimony whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

SIMON D. PADDACK.
Witnesses

:

Cornelius Zabriskie,

M. C. Rodriguez.

Copies of this patent may be obtained for five cents each, by addressing: the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
SIMON D. PADDACK, OF NEW YORK, N. Y.

SOUND-PRODUCING DIAPHRAGM.

1,102,291. Specification, of Letters Patent. Patented July 7, 1914.

Application filed June 16, 1913. Serial No. 774.052.

To all whom it may concern

:

Be it known that I, Simon D. Paddack, a

citizen of the United States, residing in

the city of New York, borough of Manhat-
5 tun, county and State of New York, have

invented a certain new and useful Sound-
Producing Diaphragm, of which the follow-

ing is a specification.

This invention pertains to sound produc-

10 ing diaphragms, particularly adapted for

use in phonographs, and embodies the dia-

phragm as a new article of manufacture.
The object of the invention is the produc-

tion of a diaphragm which emits clear, pure,

15 and resonant tones, in contradistinction to

the diaphragms now in use which produce
tones of a more or less raspy or metallic

character.

With the foregoing object in view, the in-

20 vention embodies a suitable base member,
preferably blotting paper, which has been

rendered hard and given vibratory quali-

ties by means of a certain chemical treat-

ment.
25 The following detailed description of the

manner of making the diaphragm is what I

now consider the best method, but it will be
understood that this is not the exclusive one,

for, in all probability, other agents, more or

30 less equivalent to those specified, may be

employed to secure some or all of the ad-

vantages of my invention.

I preferably start with a piece of blotting

paper of the desired size, and dip it in a

35 suitable volatile agent or menstruum, pref-

erably ordinary ether, although I may use,

though not with the same advantage, alco-

hol and benzol. The blotting paper hav-
ing been treated as described, I immerse it,

40 while saturated with the solvent, in a molten
mixture consisting, preferably, of Japan
wax, resin, and fish glue. The proportions
of the ingredients entering into this mixture
may be varied within considerable limits.

45 but the proportions, by weight, which T have
found to give the best results, are substan-
tially as follows:—Japan wax 20 '/( , resin

(50'/ , fish glue 20%. The ingredients are
mixed together and simply heated, prefer-

50 ably over a water bath, to a sufficient degree
to melt them and produce a homogeneous
mixture. The blotting paper, or other base
material for the diaphragm, having been
immersed in the mixture, is withdrawn and

55 allowed to cool, whereupon there results a

hard, water-proof, sonorous disk, particu-

larly adapted for the purposes specified.

In the accompanying drawing is illus-

trated a sound-producing diaphragm em-
bodying my invention, wherein

—

60
Figure 1 is a face view of the diaphragm

embodying my invention, and Fig. 2 is a

cross section through the center thereof.

Keferring to the drawings, A designates
the base member, preferably embodying 65
blotting paper, and B the composition of
waxy material.

I have found I can substitute for the

Japan wax in the foregoing mixture, bees-

wax, carnauba wax, or paraffin wax, and, 70
doubtless, some of the numerous other waxes
on the market may be used. I prefer, how-
ever, to use the Japan wax. For the fish

glue specified, I may substitute gelatin, col-

logen, or equivalent material. The gelatin 75
may be dispensed with, in whole or in part,

and yet some of the advantages of my in-

vention be retained in the mixture of wax
and resin. I prefer, however, to use the
gelatin, or its equivalent, in the manner go
specified.

The function of the ether, or other volatile

agent, appears to be that of opening up, or

loosening the pores or fibers of the base ma-
terial, thereby rendering it more suscepti- 85
ble to the subsequent treatment. In other
words, by opening the pores of the base ma-
terial, the waxy mixture more readily ad-

heres thereto, or is more easily taken up
thereby. In some cases I have used soften- 90
ing agents, less volatile than those men-
tioned, though not with as good results.

When blotting paper is employed as the
base of the diaphragm, treated in the man-
ner described, it will be manifest that said 95
blotting paper so absorbs the waxy mixture
as to become saturated and coated therewith,
although it will be understood that other
base materials, less absorbent than blotting
paper, may be employed. I have found, 100
however, that blotting paper gives very su-

perior results.

Having thus fully described the invention,

what I claim as new, and desire to secure

by Letters Patent, is:

—

105
1. As a new article of manufacture, a

sound producing diaphragm consisting of a

suitable base Inning waxy material and a

hardening agent for the \\;i\\ material in-

corporated therein. no
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2. As a new article of manufacture, a

sound producing diaphragm consisting of

a suitable non-metallic base having waxy
material and a hardening agent for the waxy

5 material incorporated therein.

3. As a new article of manufacture, a

sound producing diaphragm consisting of

blotting paper having waxy material and
a hardening agent for the waxy material in-

10 corporated therein.

4. As a new article of manufacture, a

sound producing diaphragm consisting of

a suitable base to which has been applied
a composition containing wax and resin.

15 5. As a new article of manufacture, a

sound producing diaphragm consisting of

a suitable base to which has been applied
a composition containing wax, resin and
glue.

5T 6. As a new article of manufacture, a

sound producing diaphragm consisting of

blotting; paper to which has been applied a

mixture containing wax and resin.

7. As a new article of manufacture, a

sound producing diaphragm consisting of 25
blotting paper to which has been applied a

mixture of wax, resin and glue.

8. As a new article of manufacture, a

sound producing diaphragm consisting of

a base of absorbent nature and having its 30
pores filled with a waxy material containing
a hardening agent which renders it hard
and sonorous.
In testimony 'whereof I have signed my

name to this specification in the presence of 35

two subscribing witnesses.

SIMON D. PADDACK.
Witnesses

:

M. C. Rodriguez,
F. S. FlTZSIMONS.

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents*

Washington, D. C."
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UNITED STATES PATENT OFFICE.
HENRY GEORGE WIEDER, OE LONDON, ENGLAND.

SOUND REPRODUCING AND RECORDING INSTRUMENT.

1,102,839. Specification of Letters Patent. Patented July 1 , 1914.

Application filed September 11, 1912. Serial Wo. 719,854.

To all whom it may concern :

Be it known that I, Henry George
Wieder, a subject of the Emperor of Aus-
tria-Hungary, residing at 50 and 51 High

5 Holborn, in the county of London, Middle-

sex, England, have invented a new and use-

ful Improvement Relating to Sound Repro-
ducing and Recording Instruments, of

which the following is a specification.

10 My invention relates to improvements in

sound reproducing and recording instru-

ments such as gramophones, phonographs,
and the like.

One object of my invention is an im-

15 proved means of attachment for the arm
carrying the sound box or reproducer by
which the arm is adjustable more or less

vertically while it is carried in such a way
that it can swing with a minimum of fric-

20 tion to the movement of the needle or sap-

phire upon the record.

The accompanying drawings are illustra-

tive of my improved, means of attaching the

tone arm to its bracket, Figure 1 being a

25 longitudinal section and Fig. 2 a plan view
showing the improved method of attach-

ment as applied to a tone arm which is dis-

posed beneath the trumpet.

In carrying out, my invention I provide
30 the elbow or bracket a, which supports the

trumpet, with a collar or ring b which re-

ceives the elbow of the tone arm c and
which is of sufficient depth to allow the

tone arm to be raised or lowered therein for

35 vertical adjustment. Across the open end
of the elbow of the tone arm I fix a hori-

zontal bar or carrier c' furnished centrally

with an inwardly extending vertical tube
c 2 adapted to receive a spindle d one end of

-io which terminates in a point fitting a bearing
d' threaded in the bar or carrier <'

. The
spindle d passes through the wall of the
tone arm e and through a corresponding
aperture in the bracket a, in the latter of

which it is held in its adjusted position by 45
means of a set screw d2

. To reduce the
frictional contact to a minimum, I prefer-
ably reduce the diameter of the spindle d, as

shown, for the major portion of that length
thereof which is contained in the tube c

1
. 50

The weight of the tone arm c is thus carried

by the spindle d which not only permits
vertical adjustment of the tone arm to be
effected but enables the said arm to swing
freely so as to follow the track of the record 55
while its trumpet end is retained in the col-

lar b. The tone arm c carries at its outer
free end any usual form of neck /, to which
a sound box /' may be attached.

I have illustrated and described preferred 60
and satisfactory constructions but obviously
changes could be made within the scope of

the appended claim.

What I claim as my invention and desire

to secure by Letters Patent is:

—

65

In sound reproducing machines the com-
bination with a supporting arm pro-

vided with a trumpet-carrying ring having
an interior flange intermediate the ends
thereof, of a tone arm having one end 70

formed with an elbow fitted for vertical ad-
justment in said ring below the flange, an
openended tube passing through the wall of
said tone arm vertically and centrally with
the opening in said elbow and terminating 7 5

flush with the end of the tone arm, a pointed
spindle adjustably mounted in said support-
ing arm and fitting said tube, and a remov-
able bearing threaded in the upper end of

said tube and receiving the pointed end of 80

said spindle.

In witness whereof I have hereunto set

my hand hi the presence of two witnesses.

HENRY GEORGE WIEDER.
Witnesses

:

Arthur E. Edwards,
Ed. H. Elbob.

Copies of thii patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
GUSTAVE LEHE, OF NEW YORK, N. Y.

STYLUS FOR SOUND-REPRODUCING MACHINES.

1,103,592. Specification of letters Patent. Patented July 14, 1914.

Application filed March 8, 1913. Serial No. 752,840.

To all whom it may concern:
Be it known that I, Gustave Lehr, a citi-

zen of the United States, residing in New
York, borough of Brooklyn, in the State of

5 New York, have invented certain new and
useful Improvements in Styli for Sound-Be-
producing Machines, of which the following
is a specification.

The object of this invention is to furnish
10 for sound-reproducing machines, a stylus

which is durable in use, not prohibitive in

cost, and which yields a superior tone.

These objects are attained by making the
record-engaging portion of the styli of ruby,

15 and forming the same in generally pyrami-
dal form, with a curved face.

In the accompanying drawing, Figure 1

is a side-view of a portion of a gramophone
disk, and a front view of the reproducer of

20 the instrument, showing in position of use
a stylus embodying the invention. Fig. 2

is an enlarged side elevation of the stylus re-

moved from the machine, Fig. 3 is a view
on a similar enlarged scale, taken from the

25 rear of the stylus, Fig. 4 is a front-elevation

on the same enlarged scale, and Fig. 5 is a
horizontal section on line 5—5 of Fig. 3

through the jewel forming the working
point of the stylus.

30 Similar numerals of reference indicate
corresponding parts in all the figures.

The reproducer sound-box 10 and frame
are of any usual type, having a socket 11
adapted to receive the metal shank 12 of

35 the stylus and support the stylus in position
against the record 13, which is rotated in
direction of the arrow in Fie:. 1.

The stylus point 14 is of ruby, and of
pyramidal shape, and has one side 17 con-
vexly curved. The edge portion 18 oppo- 40

site to the curved portion 17 is convexly
rounded off near the tip 16, as indicated at

25. Hence by this curved portion 25 formed
into a curved wedge portion this part of the
stylus may adapt itself very closely to the 45
slightest variations in the grooves of the

record. Thus by the pyramidal device with
the curved upper portion a wedge-shaped
stylus is produced which has the lowermost
portion of the wedge-shaped part rounded 50
off or curved whereby it may readily enter
the grooves of the record.

I claim

:

1. A stylus for sound-reproducing ma-
chines, comprising a shank, and a point 55
therein of triangular pyramidal shape, with
one side laterally and longitudinally con-
vexly curved and the edge opposite said
curved side also convexly curved.

2. A stylus for sound-reproducing ma- 60

chines, comprising a shank, and a point
therein of triangular pyramidal shape with
two adjacent plane sides, and with the in-

termediate side laterally and longitudinally

convexly curved, and the edge opposite said 65

curved side convexly curved near the tip of

the device.

In testimony, that I claim the foregoing
as my invention, I have signed my name in

presence of two subscribing witnesses.

GUSTAVE LEHE.
Witnesses

:

John Mtjktagh,
F. Hogg.

Copies of this patent may be obtained for five cents each, by addressing the '* Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
MINARD A. POSSONS, OF CLEVELAND, OHIO.

GRAMOPHONE NEEDLE OR STYLUS.

1,103,8^0. Specification of Letters Patent. Patented July 14, 1914.

Application filed December 16, 1913. Serial No. 807,074.

To oil whom it may concern:
Be it known that I, Minard A. Possosrs,

a citizen of the United States, residing at

Cleveland, in the county of Cuyahoga and
5 State of Ohio, have invented certain new
and useful Improvements in a Gramophone
Needle or Stylus, of which the following is

a specification, reference being had therein

to the accompanying drawing.
10 My invention relates to improvements in

gramophone needle or stylus.

The object of my invention is to provide

a needle or stylus for a gramophone which
can be made of a very thin sheet of metal

1 5 and yet have the stability to support the re-

producer.
Another object of my invention is to

provide a needle of this character in which
the thickening of the supporting point not

20 f,nly strengthens the needle for supporting
the reproducer but also forms a round sur-

face adapted to fill the sound grooves of

the records which does away with the grind-

ing sound usually caused by the ordinary
2" pointed needle or stylus and also prevents

any injury to the record.

A still further object of my invention is

to provide a needle of cheaper construction

in that there is a great saving of material

SO and at the same time having the necessary

strength and flexibility.

In the accompanying drawing—Figure 1

is a perspective view of a star needle em-
bodying my invention. Fig. 2 is an en-

35 larged perspective view of a portion of the

star showing more fully the rounded ellipti-

cal members carried by the ends of the

points of the star. Fig. 3 is a vertical en-

larged sectional view of a record showing
40 the needle in perspective in its position in

the sound grooves.

In needles or styli for gramophones it has
been found necessary to make the same of

met'd of such thickness and to form a blunt
45 point in order to retain sufficient area at

the point to support the reproducer. By
providing the point of the needle with a

rounded elliptical shaped member it has been
found that the needles can be made of a

50 sheet of metal four and one half thousandths

of an inch thick which has heretofore been
f( und to be far too thin to support the re-

producer without injury to the record.

Referring now to the drawing 1 repre-

sents my improved star needle which is 55

made of very thin metal of a thickness here-

tofore stated and provided with the points

or needles 2, which may be of any desired

number as this forms no part of the inven-
tion. These points as shown are of a taper- 60

ing form and carry at their outer ends the
rounded elliptical members 3 which are

preferably formed integral with the needles.

These members as shown in Fig. 3 are of a

width equal to that of the sound grooves 4 65

of the record 5 and are of a length greater
than the depth of the sound grooves 4 where-
by there will be no scratching of the needle
in the sound grooves of the record.

The rounded elliptical portions carried by 70

the ends of the needles give the necessary
area to the point to support the reproducer
yet giving the necessary resiliency to the
needle above the same.
While I have shown and described the 75

needle in the form of a star, it will be un-
derstood that the same could be made in the
ordinary single form without departing
from my invention.

I claim

—

: 80

1. A gramophone needle, comprising a

sheet of thin metal having an enlarged
rounded member on its outer end.

2. A gramophone needle, comprising a

sheet of thin metal tapering and having an 85

enlarged rounded member on its outer end.
3. A gramophone needle, comprising a

sheet of thin metal having an enlarged
rounded member formed integral therewith
on its outer end. 90

4. A gramophone needle comprising a

sheet of thin metal having an elliptical

member on its outer end.

5. A gram< phone needle comprising a

sheet of thin metal having an elliptical 95

member Conned integral therewith on its

outer end.
('). A gramophone needle comprising a

sheet of thin tapering metal having an ellip-

tical-shaped member formed on its outer 100
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10

end of a greater diameter than the thick-

ness of the sheet of metal for the purpose
described.

7. A gramophone needle comprising a

sheet of thin tapering metal having an ellip-

tical-shaped member on its outer end and
integral therewith, and of a diameter
greater than the thickness of the sheet of
metal.

8. A gramophone needle comprising a

star-shaped sheet of thin metal, the points

of which have elliptical-shaped members
formed thereon and integral therewith and
( f a diameter greater than the thickness
of the sheet of metal.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

MINARD A. POSSONS.

Witnesses

:

F. T. Batchelor,
E. A. Schneider.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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UNITED STATES PATENT OFFICE.
GEORGE LANSING FUNNELL, OF LONDON", ENGLAND, ASSIGNOR TO AMERICAN

GRAPHOPHONE COMPANY, OP BRIDGEPORT, CONNECTICUT, A CORPORATION OF
WEST VIRGINIA.

SOUND-BOX.

1,104,182. Specification of Letters Patent. Patented July 21, 1914.
Application filed June 9, 1913. Serial No. 772,612.

To all 'whom it may concern

:

Be it known that I, George L. Ftjnnele,
of London, England, have invented a new
and useful Improvement in Sound-Boxes,

5 which invention is fully set forth in the

following specification.

This invention relates to sound boxes, and
has for its object to produce a sound box,

in which the diaphragm casing proper shall

10 be yieldingly connected to its support, such
as the hub or neck of the sound box, the
union being effected through the medium of

a resilient joint which leaves the diaphragm
casing free to have a limited movement with

15 relation to the hub or neck.

In reproducing from certain sound rec-

cords of the zig-zag type, and particularly

those records of sounds having great ampli-
tude of vibration, it is a recognized fact in

20 the art that the strain upon the diaphragm
is decreased, and the pleasing character,

quality and definition of the reproduced
sounds is much enhanced by providing a

yielding connection between the sound box
25 casing and its support, the yielding connec-

tion being preferably situated at the joint

between the casing and the neck or hub of

the sound box.

The object of the present invention is to

30 provide an improved form of yielding re-

silient joint between the sound box and its

support, thereby obviating the production
of a harsh metallic sound by the instru-

ment and improving the reproduction as to

35 volume, tone, quality and definition.

The objects of the invention are accom-
plished, in the present instance, by forming
the diaphragm casing preferably of metal,
with the diaphragm mounted therein in any

40 suitable manner, and preferably the back of
the casing is closed by a metal plate having
a central opening therethrough, and the hol-

low hub or neck is secured to this metal back
by any suitable means, such as screws lo-

45 cated on a line passing diametrically
through the hub. To effect this, the hub is

provided with a flange and the screws are
passed through the flange and into the
metal back of the diaphragm casing, and

50 there is interposed between the hub and
the back of the casing a narrow ring of any
suitable resilient material, such as rubber,
the thickness of the ring being such as to

prevent the flange of flic hub from contact-
55 ing with the back of the casing, the ring

serving to form a yielding, resilient con-
nection between the casing and the hub.
As thus constructed, the diaphragm casing
is free to rock on the resilient ring without
imparting corresponding motion to the hub, 60
vibrations imparted to the casing are not
transmitted to the hub, and vice versa, and
at the same time a complete closure is

formed at the joint between the hub and the
casing.

The inventive idea involved is capable of
receiving a variety of mechanical expres-
sions, one of which, for the purpose of illus-

trating the invention, is shown in the ac-
companying drawings, but it is to be ex-
pressly understood that such drawings are
for the purpose of illustration only, and are
not designed to define the limits of the in-
vention, reference being had to the claims
for this purpose.
In the drawings:—Figure 1 is a central

sectional vieAv illustrating one form of my
i

invention ; Fig. 2 is a side elevation thereof

;

and Fig. 3 is a detail.

Referring to the drawings, in which like

numerals are applied to like parts, 1 is the
diaphragm casing of any suitable or usual
construction and preferably of metal; 2 is

any suitable diaphragm mounted in the cas-
ing; and 3 is the back of the casing com-
posed of any suitable material, preferably
metal, said back having a central opening 4
formed therethrough. A hollow hub or
neck 5, preferably of metal and having a

flange 6, is secured to the back of the casing
by any suitable means, such as the two
screws 7, 7. Interposed between the back 3
and the hollow hub or neck 5 is a ring 8 of
resilient material, preferably soft rubber.
This ring is quite narrow and is preferably
scaled in a countersink 9 formed in the back
3 surrounding the opening 4, an( ] the hub 5

rests upon the narrow ring s, preferably
projecting slightly thereinto, as indicated at
9'. The needle arm 10 is secured to the cas-

ing 1 and to the diaphragm 2 in the usual
or any suitable manner, and the devices
(such as the screws 7, 7) for securing the

flange 6 to the back 3 are located on a line

passing diametrically through the hollow
hub or neck 5, which diameter lies outside

of a diametrical plane passing through the
needle arm, and said screws 7. 7, are insu-

lated from the flange 6 by any suitable means
for preventing the transmission of vibra-
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tions, such, for example, as slightly vulcan-

ized rubber washers 11, 11. The flange 6 is

preferably provided with countersinks, in

which are located soft rubber washers 12, 12,

5 through which the screws 7 pass. The nar-

row rubber ring 8 seated in the countersink
9 projects sufficiently beyond the outer sur-

face of the back 3 to prevent the flange 6

from contacting with said back, when the

10 screws 7 are driven home to connect the

parts, thus leaving a clear space between
the under side of the flange and the outer

side of the back 3.

The very narrow surface of the ring 8

15 bearing on the hub and the resilient charac-

ter of this ring form an extremely sensitive

connection betAveen the hub and diaphragm
casing, and the soft rubber washers 12, 12,

also }
rield readily, so that the entire connec-

20 tion between the hub and the casing is ex-

tremely sensitive and permits the casing to

yield or have movement relatively to the

hub, thereby avoiding any undue strain on
the diaphragm through the action of records

25 of great amplitude, and giving a reproduc-
tion of pleasing volume, and tone quality.

While I have described my improved
sound box with considerable particularity,

in order that the invention may be readily
30 understood in what I believe to be its best

form, the invention is not limited to the

specific construction, proportions, or ma-
terials thus described, since these may be

changed within the limits of the claims here-
to appended, without departing from the in-

vention.

Having thus described my invention, what
is claimed is:—

1. In a sound box, a diaphragm casing, a

diaphragm mounted therein, a back for said

casing having a central opening, a support
extending inwardly from the walls of said

opening, a ring of resilient material resting

on said support and extending beyond the

outer surface of said back, a hollow hub pro-
jecting into said ring, and means securing

said hub to said back on a line passing dia-

metrically through the hub.
2. In a sound box, a diaphragm and dia-

phragm casing, a back to said casing having
a central opening, a narrow resilient ring
projecting into said opening and forming a

lining for the wall thereof, a hollow hub
having a portion thereof extending into and
snugly fitting said ring, a flange on said hub
bearing on said ring, and screws extending
through said flange for securing said hub to

the back of said casing.

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

GEOEGE LANSING FUNNELL.
Witnesses

:

H. D. Jameson,
O. J. Worth.
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Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
DONALD M. BLISS, OF ORANGE, NEW JERSEY, ASSIGNOR TO BLISS TALKING MACHINE

CO., A CORPORATION OF DELAWARE.

PHONOGRAPH SOUNDING-BOARD.

1,104,340. Specification of Letters Patent. Patented July 21, 1914.

Application filed March 31, 1914. Serial No. 828,489.

To all Whone it may concern

:

Be it known that I, Donald M. Bliss,

a citizen of the Dominion of Canada, re-

siding in Orange, county of Essex, State

5 of New Jersey, have invented an Improve-
ment in Phonograph Sounding-Boards, of

Avhich the following is a specification.

The objects of this invention are:—1. To
provide vibratory members and sounding

10 board members for all acoustical devices,

having the maximum of resilience, light-

ness and stillness, and also to incorporate

these members in phonographs. 2. To com-
bine a vibratory resonator attached to a

15 stylus mounting with a turntable provided
with a resonating chamber of resonant ma-
terial. 3. To provide improved construc-

tion for other associated acoustical and me-
chanical devices, as will appear more fully

20 from the following detailed description and
claims, and to provide a window in a sound-
ing board or resonator.

The advantages of the invention are that

these acoustical devices will give unproved
25 results, and when incorporated in phono-

graphs together with the associated devices,

the phonographs will play either lateral or
vertical cut records; have a low cost of
manufacture; require no moving parts in-

30 termediate the stylus and sounding board;
be compact, and also be convenient to oper-
ate.

One embodiment of my invention is de-

scribed in the following detailed descrip-

35 tion and illustrated in the drawings.
Referring to the accompanying draw-

ings :—Figure 1 is a plan view of my phono-
graph, containing my sounding board or
sounding board diaphragm. Fig. 2 is a

40 partial sectional side elevation of the device
of Fig. 1, taken on the line 2—2, looking in
the direction of the arrows. Fig. 3 is a
partial cross section of the device of Fig.

2, taken on the line 3—3, looking in the d'i-

45 rection of the arrows.
The numeral 1 indicates a swivel which

may be mounted in any suitable standard,
attacned to a stationary member of a phono-
graph. The swivel 1, supports a horizontal

50 rod 2, whichis passed through it, and may
be locked adjustably in any position by the
thumb screw 3, and this rod 2, terminates

in the fork 4, which in turn supports the

spring 5, through the medium of the cen-

tering screws 6, allowing the spring 5, piv- 55

otal motion with relation to the fork 4. An-
other spring member 7 is fastened at the

bottom of the rod 2, and engages the lower
portion of the spring 5, partly supporting
it and its attached members. Preferably 60

the spring 5, is attached to the edge of an
ornamental spun aluminum shell 8, which
is provided with an upper central hole 9.

This shell 8 supports a sounding board 10,

which is fastened in it, as best shown in 05

Fig. 2. Preferably, the sounding board 10

consists of an upper surface member 11 and
a lower surface member 12, which are both
adapted to act like the chords of a truss.

The members 11 and 12 are spaced apart 70

by means of a trussing member 13, con-

sisting of a single sheet of corrugated ma-
terial, having straight parallel corruga-

tions, reinforced at the central portion by a

corrugated sheet of material 13a
. The sur- 75

face members 11 and 12 are stretched upon
a ring or frame member 14. The surface

members 11 and 12, and the trussing mem-
bers 13 and 13a

, are preferably made of

light fabric or fibrous paper, impregnated 80

with shellac or other stiffening material to

increase their sound conductivity and which
also binds and attaches these several mem-
bers permanently together at their adjacent
portions. The trussing members 13 and 13a , 85

have corrugations providing ridges and fur-

rows which join the face members 11 and
12 at angles of approximately 60 degrees,

and collectively these several parts of the
sounding board 10 form a truss-like struc- 90
ture. The sounding board 10 is attached

to the lower edge of a bridge ring 15, and
both are secured within the shell 8. the

latter thus forming a vibrating resonating
chamber or box. A second bridge ring 15a 95

is attached at the bottom of the sounding
board 10.

In the preferred construction the truss-

ing member stiffens the sounding board in

the longitudinal direction of the ridges and 100
furrows in a manner somewhat similar to

the trussing of the flanges of an I-beam by
its web, while the trussing effect at right

angles to the ridges and furrows is like that
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provided hj a building truss, so that the

complete sounding board is really trussed in

all directions. Stretching the face mem-
bers facilitates assembling the sounding

5 board and physically improves it.

A window 16, is cut through the sound-
ing board, near the center, in order that an
operator may see the stylus mounting and
the stylus 17, to place them on the record

10 18. A transparent member 16a is put in the
window to repair the impaired acoustical

qualities which may result from cutting the

window.
The device is shown ready to play lateral

15 cut records, the stylus 17 being at an
angle of approximately 45 degrees to the
radius of the record, which passes through
the point of the stylus. The stylus 17
is mounted in a stylus holder 19, which

20 is attached to a spring 20, which is so

formed as to be stiff to a thrust of the
stylus and flexible to lateral movement
thereof. The spring 20, is mounted on the
arched frames 21, which terminate in the

25 feet 22, which are mounted upon the sound-
ing board 10, and suitably attached thereto.

This stylus mounting is especially adapted
for use in combination with my sounding
board, and the arrangement of the spring

30 20, causes it to absorb the lateral movement
of the stylus, so that most of the energy that
reaches the sounding board 10, consists of
the thrusts imparted to the stylus by the
right hand wall of a lateral cut record line,

35 as best indicated in Fig. 2.

An imaginary line 17a indicates the axis
of the stylus in the position for playing
lateral cut records. To play vertical cut
records, the fork 4 is adjusted at the bar 2,

40 by the thumb screw 3. so that the axis of the
stylus assumes the position of the vertical

imaginary line 17 b
, with the sounding board

10 and the other members in corresponding-
positions.

45 Referring particularly to Fig. 2, a turn-
table having a rim 23, and a base 24, both
preferably made of resonant material, form
a turntable resonating chamber 25, adapted
to co-act with the record tablet 18 and the

50 resonator attached to the stylus mounting
for the improved reproduction of the sound
writing on the record tablet.

Variations in any or all of the elements
may be made without departing from this

55 invention, in accordance with the progress
of the art.

The face members of my improved sound-
ing board exhibit peculiar physical proper-
ties which I characterize by the term

CO " stretched ", and by the use of this term in

the specification and claims I mean it to ex-

plain the appearance and condition of the

face members which results either from the
presence of a stretching frame or ring at

85 the edge of the sounding board or from one

or both of the face members having been
subjected to stretching during the assem-
bling of the face member with the trussing
means.

I claim

:

1. In a sound device, the combination of
a face member, and a ridged and furrowed
trussing member in intimate contact at the'
ridges with the face member.

2. In a sound device, the combination of
a face member and a ridged and furrowed
trussing member secured at the ridges to
the face member.

3. In a sound device, the combination of
a face member and a ridged and furrowed
trussing member, having parallel ridges and
furrows, secured at the ridges to the face
member.

4. In a sound device, the combination of
a face member and a ridged and furrowed
trussing member having angular ridges and
furrows, secured at the ridges to the face
member.

o. In a sound device, the combination of
a stretched face member and a ridged and
furroAved trussing member in intimate con-
tact at the ridges with the face member.

6. In a sound device, the combination of
a stretched face member and a ridged and
furrowed trussing member secured at the
ridges to the face member.

7. In a sound device, the combination of
a face member and a ridged and furrowed
trussing member in intimate contact at the
ridges with the face member, said device be-
ing provided with a window, and a stylus
mounting adjacent the window.

8. A sound device consisting of two face
members spaced apart and adapted to act

like the chords of a truss, and distribute.]

trussing means connecting the face members.
0. A sound device consisting of two face

members spaced apart and adapted to act
like the chords of a truss, and trussing
means connecting the face members, said
trussing means consisting of sheet material
having alternate attachment to the face
members.

10. A sound device consisting of two face
members spaced apart and adapted to act
like the chords of a truss, and trussing means
connecting the face members, said trussing
means consisting of sheet material having
alternate angular attachment to the face

members.
11. A sound device consisting of two

stretched face members spaced apart and
adapted to act like the chords of a truss,

and distributed trussing means connecting
the face members.

12. A sound device consisting of two
stretched face members spaced apart and
adapted to act like the chords of a truss, and
trussing means connecting the face members,
said trussing means consisting of sheet ma-
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teriai having alternate attachment to the

face members.
13. A sound device consisting of two

stretched face members spaced apart and

5 adapted to act like the chords of a truss, and
distributed trussing means connecting the

face members, said trussing means consisting

of sheet material having alternate angular
attachment to the face members.

10 14. A sound device consisting of two face

members spaced apart and adapted to act

like the chords of a trass, and distributed

trussing means connecting the face members,
said device being provided with a window

15 and a stylus mounting adjacent the window.
15. A sound device consisting of two face

members spaced apart and adapted to act

like the chords of a truss, and distributed

trussing means connecting the face mem-
20 bers, said face members consisting of fibrous

sheet material impregnated with a substance

to increase the sound conductivity of the

face members.
16. A sound device consisting of two

25 stretched face members spaced apart and
adapted to act like the chords of a truss, and
distributed trussing means connecting the

face members, said face members consisting

of fibrous sheet material impregnated with
30 a substance to increase the sound conduc-

tivity of the face members.
17. A sound device consisting of two face

members spaced apart and adapted to act

like the chords of a truss, distributed truss-

35 ing means connecting the face members, and
a stretching means at the periphery of said

sound device to stretch at least one of the

face members.
18. In a sound device, a vibratory member

40 consisting of a stretched face member and
trussing means in intimate contact with said

face member at many places distributed

throughout the area of the face member to

stiffen the same throughout all the area em •

45 braced by the trussing means.
19. In a sound device, a vibratory member

consisting of a stretched face member and
trussing means in intimate contact with said

face member at many places distributed
50 throughout the area of the face member to

stiffen the same throughout all the area em-
braced by the trussing means, said sound de-

vice being also provided with a window and
a stylus mounting disposed adjacent the

55 window.
20. In a resonator phonograph, the com-

bination of a turntable made of resonant
material and provided with a resonating
chamber ; and a vibratory resonator attached

G0 to a stylus mounting, to co-act with the reso-

nating chamber of the turntable, for the re-

production of the sound writing on a record
tablet.

21. In a resonator phonograph, the com-
65 bination of a turntable made of resonant

material and provided with a resonating

chamber ; and a vibratory resonator attached
to a stylus mounting, provided with a sound-
ing board having a trussed structure, to co-

act with the resonating chamber of the turn- >jq

table, for the reproduction of the sound
writing on a record tablet.

22. In a resonator phonograph, the com-
bination of a turntable made of resonant
material and provided with a resonating 75
chamber ; and a vibratory resonator attached
to a stylus mounting, to co-act with the reso-

nating chamber of the turntable, for the re-

production of the sound writing on a record
tablet, said vibratory resonator being pro- go
videcl with a window through which a record
tablet may be observed.

23. In a resonator phonograph, the combi-
nation of a turntable made of resonant ma-
terial and provided with resonating chain- 85
ber; and a vibratory resonator attached to

a stylus mounting, provided with a sound-
ing board having a trussed structure, to co-

act with the resonating chamber of the turn-
table, for the reproduction of the sound 90
writing on a record tablet, said sounding
board being provided with a window
through which a record tablet may be ob-

served.

24. A sound device provided with a face 95
member, a distributed trussing member, and
a rim or frame member to stretch the face

member.
25. A sound device provided with a face

member, a distributed trussing member, and 100
a rim or frame member to stretch the face

member, said sound device being also pro-
vided with a window and a stylus mounting
disposed adjacent the window.

26. A phonograph sounding board dia- 106
phragm consisting of two face members
spaced apart and adapted to act like the
chords of a truss, and distributed trussing
means connecting the face members, and a
stylus device connected to said diaphragm. 110

27. A phonograph sounding board dia-

phragm consisting of two face members
spaced apart and adapted to act like the

chords of a truss, and trussing means con-

necting the face members, said trussing 115
means consisting of sheet material having
alternate attachment to the face members,
and a stylus device connected to said dia-

phragm.
28. A phonograph sounding board dia- 120

phragm consisting of two face members
spaced apart and adapted to act like the

chords of a truss, and trussing means con-

necting the face members, said trussing

means consisting of sheet material having 125

alternate angular attachment to the face

members, and a stylus device connected to

said diaphragm.
29. A phonograph sounding board dia-

phragm consisting of two stretched face 130
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members spaced apart and adapted to act

like the chords of a truss, and distributed

trussing means connecting the face members,

and a stylus device connected to said dia-

5 phragm.
30. A phonograph sounding board dia-

phragm consisting of two stretched face

members spaced apart and adapted to act

like the chords of a truss, :md trussing means

10 connecting the face members, said trussing

means consisting of sheet material having

alternate attachment to the face members,

and a stylus device connected to said dia-

phragm.
15 "

31. A phonograph sounding board dia-

phragm consisting of two stretched face

members spaced apart and adapted to act

like the chords of a truss, and trussing means

connecting the face members, said trussing

20 means consisting of sheet material having

alternate angular attachment to the face

members, and a stylus device connected to

said diaphragm.
32. A phonograph sounding board dia-

25 phragm consisting of two face members

spaced apart and adapted to act like the

chords of a truss, and distributed trussing

means connecting the face members, said

diaphragm being" provided with a window

and a stylus mounting adjacent the window.

33. A phonograph sounding board dia-

phragm consisting of two face members

spaced apart and adapted to act like the

chords of a truss, and distributed trussing

means connecting the face members, said $i

face members consisting of fibrous sheet ma-
terial impregnated with a substance to in-

crease the sound conductivity of the face

members, and a stylus device connected to

said diaphragm.
31. A phonograph sounding board dia-

phragm consisting of two stretched face

members spaced apart and adapted to act

like the chords of a truss, and distributed

trussing means connecting the face mem-
bers, said face members consisting of fibrous

sheet material impregnated with a substance

to increase the sound conductivity of the face

members, and a stylus device connected to

said diaphragm.
35. A phonograph sounding board dia-

phragm consisting of two face members

spaced apart and adapted to act like the

chords of a truss, distributed trussing means

connecting the face members, and a stretch-

ing means at the periphery of said dia-

phragm to stretch at least one of the face

members, and a stylus device connected to

said diaphragm.

DONALD M. BLISS.

Witnesses

:

"Walton Harrison,

John Comery.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents

Washington, D. C."
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UNITED STATES PATENT OFFICE.
WILLIAM V. GERSTEJR, OF PITTSBURGH, PENNSYLVANIA.

AUTOMATIC STOP FOB SOUND-REPRODUCING MACHINES.

1,104,489. Specification of Letters Patent. Patented July 21, 1914.

Application filed October 11, 1912. Serial No. 725,204.

To all whom, itmay concern

:

Be it known that I, William V. Gebster,

a citizen of the United States, resident of

Pittsburgh, in the county of Allegheny and

5 State of Pennsylvania, have invented a new
and useful Improvement in Automatic

Stops for Sound - Reproducing Machines

;

and I do hereby declare the following to be

a full, clear, and exact description thereof.

10 My invention relates to automatic stops

for sound producing machines.

The object of my invention is to provide

a simple and effective device for causing the

operating of the mechanism of such a ma-
15 chine to he discontinued upon the rendering

of a record.

A further object of my invention is to

effect a construction of stop that will permit

the same to be attached and maintained opera-

20 tively on the machine without inconvenience

to the positioning or removing of records.

In the accompanying drawings, Figure 1

is a plan view representing a sound repro-

ducing machine having my invention con-

25 nected thereto. Figs. 2 and 3 are enlarged

plan views showing my invention and the

common operating lever of the machine in

different operative positions. Fig. 4 is a

view, in elevation of the parts shown in

30 Figs. 2 and 3, without the common operat-

ing lever and its actuating mechanism.
Figs. 5 and 6 are similar views of parts

shown in Fig. 4. Fig. 7 is a view, in eleva-

tion, of a band or clamp pin.

35 Reference numerals in the following

specifications refer to like parts in the

drawings in which a well known construc-

tion of sound reproducing machine 10 is

represented comprising the usual stand 11,

40 rotary table 12 on which is carried the disk

record 13, a sound arm 14, and a common
operating lever 15 for controlling the opera-

tion of the mechanism of the machine.
(Fig. 1.) A small base plate 16 having a

45 spindle 17 at one end thereof is suitably

secured upon the stand 11. On the spindle

17 (Figs. 4 and 5) a swivel pin 18, having
an enlarged base 18' is mounted, said en-

larged base having a slot 19 at its lower ex-

50 tremity. Over the swivel pin 18 a swivel

cap 20 is carried on the base 18', the said

cap being provided with a set screw 21 for

engaging the swivel pin 18, and having a

rod 22 projecting therefrom. Operatively

55 secured at 10' (Figs. 2 and 3) is a pawl 23

one end of which extends into the slot 19 as

does also one end of a spring 24 which is

attached to said pawl for the purpose of
taking up any slack between the pawl and
the sides of the slot. The other end 23' of 60

the pawl is subject to pressure from a spring
25 which forces the pawl against the pe-

riphery of the ratchet 26 -so as to engage the
notch 27 of the latter which ratchet is op-
eratively secured upon the base plate 16. 65

The ratchet is also provided with a notch
28 and a stud 29 which is adapted to limit

the movement of the ratchet in one direction

by contact with the base plate 16 in the re-

cess 30. The common starting lever 15 is 70

subjected to pressure when at the point des-

ignated as the starting point, (Fig. 2) pref-

erably by a spring 31, (Fig. 1) having one
end suitably secured, preferably to a small
shaft (not shown) which may be keyed to 75

the lower end of the pin 33 upon which the

starting lever is carried, for the purpose of

operating the latter, the other end of the

spring 31 being secured at any suitable

point, as at 34, so that it will exercise a 80

strain upon the starting lever when the

latter is at the starting position.

With the device constructed as shown and
described it may be secured to the stand 11

by common screws inserted through suitable 85

openings in the base plate 16, which is posi-

tioned relative to the outer end of the start-

ing lever 15, so that the notch 28 in the
ratchet 26 will be engaged when the lever is

moved toward the starting point and will 90

thereby be turned until the notch 27 meets
and is engaged by the end 23' of the pawl
by reason of the pressure of the spring 25

as the lever attains the starting position.

Assuming the set screw 21 to be loose, the 95

projecting rod 22 may be pi^ojected outside

the plane of the rotary table 12, so that the

usual record may be positioned on the table,

without any trouble or inconvenience pe-

culiar to my invention being attached. Af- 100

ter the record has been positioned the sound
arm may be moved over the record so that

the needle (not shown) is at a point where
the inscribed music on the record is ter-

minated. While the needle is at this point 105

the projecting rod 22 is swung over the disk

and against the band-pin 35 and while the

rod is in contact with the latter the set

screw 21 is tightened against the swivel pin

18 for the purpose of causing said set screw 110

to operate the swivel pin when the rod is

operated by the sound arm. The sound arm
inuy then be moved to carry the needle to the

point of the beginning of the inscribed music
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on the record, ( Fig. 1 ) . The common starting

lever 15 may then be moved in the direction of

the starting point (Figs, land 2) which move-
ment distends the spring 31, (Fig. 1) and the

5 outer end of the lever engages the notch 28

of the ratchet 26 which is thereby turned
until the notch 27 is engaged by the pawl for

the purpose of enabling: the latter to hold
the lever at the starting position by resisting

10 the strain of the spring 31 upon said lever.

The machine being thus set in motion the

sound arm 13 moves in the regular way,
carrying the band pin 35 toward and against

the projecting rod 22 moving the same and
15 consequently the swivel-cap 20, which by

means of the set screw 21 jointly actuates the

swivel-pin 18 against the end of the pawl 23

in the slot 19, therebv withdrawing the end
23' from the notch 27* of the ratchet. There-

20 upon the contraction of the spring 31

quickly actuates the pin 33 by means of the

key shaft (not shown), previously referred

to, to draw the starting lever to the stop po-

sition and in so doing reverses the ratchet,

25 the stud 29 limiting the latter movement of

fche ratchet for the purpose of positioning

the notch 28 (Fig. 3) so that it will be en-

gaged by the lever, upon a subsequent re-

turn of the latter to a starting position.

30 It will be obvious that various changes
and modifications may be made in the con-

struction of tne aevice herein shown and de-

scribed. For example other means may be
employed for returning the starting lever to

35 the stopping position, and various other

means may be adopted for engaging the le-

ver at the starting position, all of which
may be done without departing from the

spirit of my invention or sacrificing any of

40 its advantages.

What I claim as my invention and desire

to secure by Letters Patent, is

—

1. The combination with a rotating ele-

ment, a traveling member, and a controlling

45 lever, of a holding member positioned in the

path of the controlling lever and operated

to and from a holding position by said lever

when the latter is moved to and from the

starting position, a spring tensionally dis-

50 posed to retract the controlling lever from
the starting position, a pawl for engaging
said holding member and holding the same
inoperative against the tension of said

spring to thereby maintain the controlling

55 lever at the starting position, a swivelly

mounted projecting rod, and a swivelly

mounted member operated by a movement of

said rod to actuate the pawl to disengage
said holding member.

60 2. The combination with a rotating ele-

ment, a traveling member, and a controlling

lever, of a horizontally projecting rod swiv-
elly mounted, a swivelly mounted bearing

carrying said rod, a holding member oper-
ated by said controlling lever to and from 65
a holding position by the movement of the
latter to and from the starting position, a

spring tensionally disposed to retract said

controlling lever from the starting position,

a pawl arranged to engage the holding mem- 7C

ber when said controlling lever is at the
starting position to hold said holding mem-
ber inoperative against the tension of said

spring, and means for effecting a movement
of said swivel bearing simultaneously with 75

a movement of said swivel rod.

3. The combination with a rotating ele-

ment, a traveling member and a controlling

lever, of a swivelly mounted horizontally
projecting rod, a swivelly mounted bearing 80

carrjdng said rod, means for effecting a

movement of said bearing simultaneously
with a movement of said rod, a holding
member operating to and from a holding
position by the movement of said lever, a 85
pawl having one end positioned to engage said

holding member, the other end of said pawl
being engaged by said swivel bearing, and
means carried by said traveling member for

actuating said rod during the operation of 90

the traveling member and thereby to effect

a combined movement of the rod and said

bearing to disengage the pawl from said

holding member.
4. The combination with a rotating ele- 95

ment, a traveling member, and a controlling

lever, of a swivelly mounted horizontally

projecting rod, a swivelly mounted bearing
carrying said rod, means for effecting a

movement of said bearing simultaneously 10^
with a movement of the rod, a holding mem-
ber operatively positioned in the path of the

controlling lever to be operated to and from
a holding position by said lever during a

movement of the latter to and from the start-

ing position, a spring tensionally disposed
to effect a return movement of the said hold-

ing member from the starting position, a
spring actuated pawl having one end en-

gaging said holding member after the latter 1:

has been operated by the controlling lever,

the other end of said pawl being engaged by
said swivel bearing, and means carried by
said traveling member for engaging said rod
during the operating of the machine to effect 115
a combined movement of said rod and swivel
bearing and thereby operate said pawl to re-

lease the holding member and permit said

tensionally disposed spring to return said

controlling lever to the stopping point. 120
In testimony whereof, I the said Welliam

V. Geester have hereunto set my hand.

WILLIAM V. GEESTER.
Witnesses

:

John M. Prescott, Jr.,

J. Oscar Emrich.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
LAWRENCE ABRAHAM, OF NEW YORK, N. Y.

REPEATING DEVICE FOR DISK TALKING-MACHINES.

1,104,760. Specification of Letters Patent. Patented July 28, 1914.
Application filed December 26, 1913. Serial No. 808,711.

To all whom it may concern:

Be it known that I, Lawhence Abraham,
a citizen of the United States, and resi-

dent of the borough of Brooklyn, county of

6 of Kings, city and State of New York, have
invented certain new and useful Improve-
ments in Repeating Devices for Disk Talk-
ing-Machines, of which the following is a

specification.

i0 My invention relates more particularly to

a device for use in connection with disk

record machines and is particularly adapt-
ed for the well known Victor talking ma-
chine. The herein described device is an

15 improved form of a similar device shown
and described in my application Serial No.
804,022 filed December 4, 1913.

With certain records, and under certain

circumstances it is frequently desirable to

20 repeat or have the record played over and
over. Ordinarily, this can be done only by
attention on the part of the operator, who
must lift the needle at the end of the record,

swing it out and set it on the disk again at

25 the beginning of the record. It will be un-
derstood that if the operator neglects to lift

the needle at the proper time the harmo-
nious playing will be followed by rasping
noises produced by a scraping of the needle.

30 My invention has for its object, by the

attachment of a simple device, to overcome
the last named difficulty and to automati-
cally lift the needle at the end of the record

and swing it outward to the starting point
*5 and lower it into contact with the disk so that

the record may be played over and over
again, as long as required, without any at-

tention on the part of the operator. In my
former application this is accomplished by

40 revolving a spiral track in unison with the

disk, the inner end of the track being adapt-
ed to dip down so as to intercept an arm
secured to the sound box casing as the end
of the record is reached whereby the needle

45 is caused to be lifted by the arm riding up
on to the spiral, and following the track, is

carried outward toward the periphery of

the disk where the arm passes off the track
and the needle is lowered into contact with

50 the disk at or near the starting point of

the record. In practice it has been found
that with some records the rigid arm and
the dipping inner end of the spiral track do
not come together properly with the result

66 that the continuity of the playing is some-

times interfered with. In my present inven-
tion this is avoided by providing a beveled
circular track substantially coincident with
the inner dipping end of the spiral track
and pivotally mounting the arm or pawl 60
carried by the sound box so that under light
pressure as the needle nears the end of the
record, the end of the pawl will slide up the
inclined or beveled outer circumference of
the circular track. The parts are usually 65
proportioned so that the pawl will snap
over the upper edge of the circular track
while the needle is on the last spiral thread
at the end of the record and in this position
will be readily engaged by the dipping inner 70

end of the spiral track, after which the
needle will be lifted and carried outward to

the starting point of the record as with the
device previously described. This improved
form of my device is shown in the accom- 75

panying drawings of which—
Figure 1 represents a plan view of a talk-

ing machine with my improvement applied
thereto; Fig. 2 is a side elevation "thereof,

and Figs. 3, 4 and 5 show detail views of 80

the pawl in operation.

Referring to the drawings, A represents
a circular track and B a spiral track located
one above the other in planes parallel to

the record disk. The track A is concen- 85

trically arranged about a rod or axleA2 and is

preferably secured by arms or spokes A' to

a split collar A 3 adjustably secured by a set

nut A4 to the upright rod or axle A2
, which

is preferably squared at its lower end A5 90

and inserted in a square hole in the end of
the arbor, or axle C of the revoluble table

or support for the record disk C. The
spiral track B is preferably secured at its

inner end to the circular track A at B', the 96

inner end B 2 of the spiral B dipping down
to the level of the track A and the outer
free end portion of said spiral B being pref-

erably made somewhat yielding or flexible.

The dipping end B 2 of the spiral track is 100

preferably circular and concentric with the

inner face of the circular track A. Thus the

tracks A and B are mounted to revolve in

unison with the disk C, and the length of

the post A 2 is such that the plane of the 105

spiral track B may be adjusted to stand

above the sound box D carrying (he needle

D', so as to clear the same as they whirl

around with the disk. The tone arm E, as

usual in this type of machine, constitutes 110
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the horn which is adapted to swing in a
'

horizontal plane, the end of the tone arm
being provided with a transverse joint so
that the diaphragm and needle may have

5 a vertical movement, as well as the hori-

zontal, for lifting the needle from the

record.

The outer face of the circular track is

preferably beveled, as indicated in the draw-

IQ ings, and a movable resilient pawl F is piv-

otally mounted at F' upon a bracket D 2

secured to the back of the sound box D, and
is provided with a laterally projecting arm
F 2 adapted to cooperate with the circular

15 and spiral tracks A and B. The outer end
of the pawl is preferably provided with a

depending lug F 3 adapted to snap or drop
over the upper edge of the circular track A
as indicated in Fig. 5 and afterward engage

20 and ride upon the upper and inner face of

the spiral track B.
Gravity or a suitable spring is adapted to

hold the pawl F in the position indicated

in Fig. 3, the lower end F 4 of the pawl be-

25 ing extended beyond the pivot F' to engage
the bracket or pawl support D 2 and limit

the movement of the pawl in one direction

as indicated in the drawings. From this ar-

rangement it will be seen that as the needle

30 follows the spiral thread of the record and
is gradually fed inward toward the axis of

the record disk the pawl F will be carried

toward the circular track A. As the end of

the record is approached the lug F 3 will

35 strike the bevel of the track A and as the

needle follows the spiral thread of the record

the pawl will gradually be lifted as indi-

cated in Figs. 3 to 5 until the lug F3 snaps
over the upper edge, after which the pawl

40 is in position to engage the dipping end B'
of the spiral track B. When this latter en-

gagement takes place the pawl will ride up
on to the track B and the needle will be lifted

from the disk and by means of the track car-

45 ried outward to the starting point of the

record. When the outer end of the track B
is reached the weight of the sound box and
connected parts will cause the said outer end
to yield so that the needle will be gradually

50 lowered and will finally be brought into con-

tact with the disk as the pawl F, F 3 leaves

the end of the track and the pawl will drop
to the position indicated in Fig. 3. In this

position the pawl will clear the under side

55 of the spiral track B as it revolves and at

the same time be in position to again engage
the beveled face of the circular track A.
Thus my device is adapted to automatically

repeat the playing of a record as long as

60 the motor of the machine is in operation.

Preferably the circular track A is adjust-

ably mounted upon the rod A2
, as indicated,

for the purpose of raising or lowering the

plane thereof with respect to the pawl F.
' 65 The object of this adjustment is to vary the

time required for the end F 3 of the pawl to
ride up the incline and snap over the upper
edge of the track A. By this means I am
enabled to vary the lifting of the needle as
required by different records, since the radial 70
distance of the end of the records varies
slightly for different disks.

My improved device herein described has
in practice given satisfactory residts and is

efficient in operation but I do not wish to be 75
limited to the specific details of construction
for it will readily be understood that various
modifications may be made without depart-
ing from the spirit and scope of the claims.

I claim

:

80
1. In a repeating device for talking ma-

chines the combination with a revolving disk
support and a movable needle supporting
arm adapted for horizontal and vertical
movement with respect to the disk, of an 35
annular track member in a plane parallel

to said disk and concentric with the axis
thereof, a spiral track taking off from the
inner face of said annular track rising over
the same and extending in a plane above the 90
plane of the annular track to a point a pre-
determined distance from the said annular
track and means for supporting said annu-
lar and spiral tracks and revolving them in

unison with said disk support. 95
2. In a repeating device for talking ma-

chines the combination with a revolving disk
support and a movable needle supporting
arm adapted for horizontal and vertical

movement with respect to the disk of an 100
annular track member in a plane parallel to

said disk and concentric with the axis there-

of, a spiral track taking off from the inner
face of said annular track, rising over the
same and extending in a plane above the 105
plane of the annular track to a point a pre-

determined distance from the said annular
track, means for supporting said annular
and spiral tracks and revolving them in uni-

son with said disk support, and moans car- no
ried by said needle arm adapted to engage
said annular track and ride upon said spii al

track to lift said needle and carry it outward
to the starting point of said record.

3. In a repeating device for talking ma- 115
chines the combination with a revolving-

disk support and a movable needle support-
ing arm adapted for horizontal and vertical

movement with respect to the disk of a cir-

cular track and a spiral track adapted to co- 120
operate, each in a different plane, means for

revolubly supporting said tracks a prede-
termined distance above said disk, a mov-
able pawl pivotally supported on said needle
support and adapted to engage and ride 125
upon said tracks and means for limiting

the movement of said pawl.
4. In a repeating device for talking ma-

chines the combination with a revolving

disk support and a movable needle support- 130



1,104,760

ing arm adapted for horizontal and verti-

cal movement with respect to the disk of a

circular track having a beveled outer face

and a connected spiral track each in a dif-

5 ferent plane, the inner end of said spiral

track dipping to the plane of said circular

track on the inner face thereof, means for

adjustably supporting said circular and
spiral tracks at a predetermined distance

10 above the disk, and movable means carried

by the needle support adapted to cooperate
with said tracks to lift the needle at the end
of a record and carry it to the starting

point, substantially as described.

15 5. In a repeating device for talking ma-
chines the combination with a revolving
disk support and a movable needle support-
ing arm adapted for horizontal and vertical

movement with respect to the disk of a cir-

20 cular track beveled on its outer face and
lying in a plane parallel to and above said

disk, a spiral track in a plane above said
circular track, and having its inner end in-

clined and brought to the level of said cir-

25 cular track and coincident with the inner
face thereof, the outer end of said spiral

track being located at a predetermined ra-

dial distance from said circular track, means
for supporting said tracks and revolving the

30 same in unison with the disk and a pivoted
pawl supported upon said needle arm in po-
sition to engage the beveled face of said

circular track and ride up the same and en-

gage and follow said spiral track whereby
35 the needle is lifted at the end of the record

of a disk and carried to the starting point
automatically.

6. In a repeating device for talking ma-
chines the combination of a rotatable record

40 table
;
a movable needle supporting arm, an

annular track, a spiral track, said tracks
being adapted to cooperate to move said
needle from an operative position and back
approximately to its starting point, means

45 for rotatably supporting said tracks above
said table and a pawl movably carried by

said supporting arm and adapted to engage
and ride up on said tracks.

7. In a repeating device for talking ma-
chines the combination of a rotatable rec- 50

ord table, a movable reproducing needle, a
spiral track adapted to lift said needle from
an operative position and move it back ap-
proximately to its starting point, an annu-
lar track located below said spiral track and 55

connected therewith whereby said needle is

guided to said spiral track and means for

removably connecting said tracks with said

table.

8. In a repeating device for talking ma- 60

chines, the combination of a rotatable rec-

ord table, a movable reproducing needle, an
upright rod detachably connected with the
axis of said table, a spiral track arranged to

lift said needle from an operative position 65

and return it approximately to its starting

point, an annular track connected with said

spiral track and adapted to guide said

needle thereto, a collar on said annular track
adapted for connection with said upright 70

rod and adjustable lengthwise thereof and
means for securing said collar in an adjust-

ed position on said rod.

9. In a repeating device for talking ma-
chines a rotatable record table, a movable 75

reproducer needle, a projection connected to

move therewith, means cooperating with
said projection for lifting said needle from
an operative position and for returning it

approximately to its starting pointy and 80
means for adjusting the distance between
such first named means and said rotatable

table whereby said first named means may
be positioned relatively to said projection.

In testimony whereof, I have hereunto 85
set my hand in the presence of two subscrib-

ing witnesses.

LAWRENCE ABRAHAM.
Witnesses

:

Paul W. Fkese,
Benjamin J. Conroy.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
JOHN SCHMITTINGER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO HOSMER W.
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DIAPHRAGM EOR THE SOUND-BOXES OF TALKING-MACHINES.

1,104,833. Specification of Letters Patent. Patented July 28, 1914.

Application filed May 15, 1912. Serial No. 697,534.

To all whom it may concern:
Be it known that I, John Schmittinger,

.a citizen of the United States, residing in

Philadelphia, Pennsylvania, have invented
5 ImproA^ements in Diaphragms for the

Sound - Boxes of Talking - Machines, of

which the following is a specification.

My invention relates to diaphragms for

sound reproducing apparatus, more par-

10 ticularly the sound-boxes employed with
talking machines; and the object of my in-

vention is to provide an improved form of
diaphragm designed to produce a softer

tone than diaphragms heretofore employed
15 for the same purpose.

It is well known that it is impossible to

obtain the best results with sound repro-

ducing diaphragms made of the ordinary
materials now in common use, such as metal,

20 paper, mica, &c, and while mica perhaps
has gone into greater use than other ma-
terials, such diaphragms are extremely
fragile and very expensive owing to the
waste incident to the making of disks of

25 the proper size.

My improved diaphragm is made of an
animal skin or integument treated in a

peculiar and particular manner, which
treatment results in the production of a

30 diaphragm capable, when employed as a

reproducing agent in talking machine of
the graphophone or phonograph type, of
producing pleasing tones, avoiding the

harshness and scratchiness common in the
35 use of many articles of this kind.

In the accompanying drawings, I have
illustrated more or less diagrammatically
the steps in the treatment of the material
of which the diaphragms forming the sub-

40 ject of my invention are made, in which

:

Figure 1, is a plan view of a skin from
which the diaphragms are subsequently cut,

showing the same before treatment; Fig. 2,

is a view showing the treated skin mounted
45 in a stretching frame; Fig. 3, is a view of

the finally treated skin, illustrating the cut-

ting of the diaphragms therefrom; Fig. 4,

shows the finished diaphragms, and Fig. 5,

shows a pile of the finished diaphragms
50 weighted to insure maintenance of the same

in a flat condition.

The material from which my improved
diaphragms are made is that employed by
banjo-makers for the banjo heads, being a

65 calf skin which has been tanned in a pecul-

iar manner to form what is technically
known as " vellum." Of such skins, I pre-
fer to use the portion taken from the back
of the calf adjacent the backbone, and it is

desirable that these skins be taken from 60
calves as young as possible, preferably those
new-born.
In some instances goat skins prepared for

the same or similar purpose may be em-
ployed as the " raw " material from which 65
my improved diaphragms are made.
In the drawings, 1 represents a skin in

the condition received from the tanner.
The skins thus procured are subjected to a
bath consisting of about sixteen ounces of 70
formaldehyde, (the usual 40% commercial
solution of formic aldehyde), in which has
been dissolved about one ounce of a suitable
alkali, caustic potash (potassium hydrate),
being preferred. The skins may be kept in 75
such bath for a period of about 5 to 10 min-
utes, as may be necessary to effect substan-
tially a retanning of the same and to soften

them sufficiently to insure the desired
stretching whereby they are increased in 80
area and reduced in thickness. After this

treatment, the skins are rinsed in cold wa-
ter to remove all traces of the formalde-
hyde and caustic potash, and then they are

placed in a suitable stretching frame 2, 85

such as shown in Fig. 2 and dried.

When dry, the skins will be found to be
much thinner, tougher, and substantially

transparent, the original " raw " skin hav-
ing been opaque ; making ideal diaphragms. 90

They may be cut from the skin as illus-

trated in Fig. 3 by suitable means into the

desired disks, as shown at la Fig. 4, which
may be placed directly in the sound boxes,

or packed away for further use. In the 95

latter case they are preferably kept under
more or less pressure as by means of a

weight 5 to avoid warping or wrinkling.

In use there is no tendency of the dia-

phragms to swell or loosen, remaining per- 100

fectly taut, and in practice there seems to bo.

some slight tendency to shrink; enhancing
their vibratory qualities.

I claim:
1. A diaphragm for sound recording and 106

reproducing machines, comprising a disk

of previously tanned animal fiber hardened

and toughened by (lie action of formalde-

hyde.
2. A diaphragm for sound recording and 110
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10

reproducing machines, comprising a disk of
previously tanned animal fiber hardened
and toughened by the action of formalde-

hyde and caustic potash.

3. A diaphragm for sound recording and
reproducing machines, comprising a disk

of calf skin previously tanned to the form
of vellum, hardened and toughened by the

action of formaldehyde.
4. A diaphragm for sound recording and

reproducing machines, comprising a disk of

calf skin previously tanned to the form of
vellum, hardened and toughened by the
action of formaldehyde and caustic potash.

In testimony whereof, I have signed my
name to this specification, in the presence

of two subscribing witnesses.

JOHN SCHMITTINGER.
Witnesses

:

MuBRAY C. BOYER,
Jos. H. Klein.

15

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

"Washington, D. C."
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UNITED STATES PATENT OFFICE,
CHARLES PvTJPPEL, OF PHILADELPHIA, PENNSYLVANIA.

TALKING-MACHINE.

1,104,935. Specification of Letters Patent. Patented July 28, 1914.
Application filed October 27, 1913. Serial No. 797,538.

To all whom it may concern:

Be it known that I, Charles Rtxppel, a

citizen of the United States, residing at

Philadelphia, in the county of Philadelphia

5 and State of Pennsylvania, have invented

certain new and useful Improvements in

Talking-Machines, of which the following is

a specification.

My invention relates to improvements in

10 talking machines, and more particularly to

a machine of this type which dispenses with
the horn and in lieu thereof directs the sound
downwardly through an open dome.
A further object is to provide an improved

15 talking machine with improved means for

driving the turn table and having improved
means for regulating the speed thereof.

A further object is to provide a talking

machine with a sound box having rotary

20 mounting, and which is provided with a

weight adapted to hold the needle or stylus

in proper engagement with the record, and
which Aveight may be utilized as a handle to

turn the sound box and lift the needle or

25 stylus from the record.

A further object is to provide an improved
construction of cabinet which may be uti-

lized as a storage for records and a housing
for the motor as well as presenting an orna-

30 mental and attractive appearance.
With these and other objects in view, the

invention consists in certain novel features

of construction and combinations and ar-

rangements of parts as will be more fully

35 hereinafter described and pointed out in the

claims.

In the accompanying drawings: Figure 1

is a view in side elevation illustrating my
improvements. Fig. 2 is a view in cross sec-

40 tion on an enlarged scale on the line 2—

2

of Fig. 1. Fig. 3 is a fragmentary view in

elevation showing the rear of the cabinet

with the doors open to illustrate the gearing
within the cabinet. Fig. 4 is a view in ver-

45 tical section on the line 4—4 of Fig. 3. Fig.

5 is a fragmentary sectional detail view
illustrating the manner of pivotally sup-

porting the sound box arm. Fig. 6 is a

diagonal sectional view through the dome
50 of the cabinet, and Fig. 7 is a view in eleva-

tion of the sound box showing its attached

weight partly in section.

1 represents my improved cabinet which
is supported upon a base 2. The lower rec-

55 tangular portion 7 of the cabinet is provided

at all four sides with hinged doors 3, so that

access may be readily had to the interior
thereof.

A space inclosed by the doors 3 houses my
improved weight motor, and is also divided 60
by vertical and horizontal partitions 4 and
5 so as to provide a chamber 6 in which
records are stored.

On top of the lower rectangular portion 7,

four hollow standards 8 are located and sup- gs
port at their upper ends, an ornamental
frame 64 above which is located a dome 9.

A turn table compartment 10 is formed on
the top of the lower rectangular portion 7,

and is provided at all four sides with hinged 70
doors 11 so that access may be readily had
to the compartment.
In the turn table compartment 10, a circular

turn table 12 is located and is secured upon
the upper end of a vertical shaft 13 which 75
extends through the rectangular portion 7,

and is provided at its lower end with a gov-
ernor 14 to regulate the speed of the turn
table. This governor 14 is adjusted by
means of a vertical screw-threaded rod 15 80
which has a milled head 16 on its upper end
which may be manually turned to adjust the
rod vertically. The rod 15 has a knob 17 on
its lower end which is engaged by a disk 18
on the governor as the arms 19 of the latter 85
swing outwardly so as to limit the speed of
the shaft.

A pinion 20 on shaft 13 is driven by a
crown gear 21 on a short shaft 22, the latter

having a pinion 23 thereon to mesh with a 90
large driving gear 24 constituting the driv-

ing gear of my improved weight motor
which will now be described. The gear 24
is loose on a horizontal shaft 25, but is pro-
vided with a spring-pressed pawl 2G in en- 95
gagement with a ratchet wheel 27 on the
shaft 25, so that said shaft 25 when turned
in one direction will impart motion to the

gear 24.

On the shaft 25, three drums 28 are se- 100
cured, and three cords or other flexible con-

necting devices 2!) are secured to ami wound
upon the respective drums. In three of the

hollow standards 8, weights 30 axe adapted
to move vertically, and in the upper portions lo.r

.

of these standards, pulleys 31 are provided
over which the respective cords 2!' pass.

These cords 2!) pass over idle pulleys 32 in

the lower portions of the standards and
thence around idle pulleys 33 on a shaft 11

34, and thence to (he drums. An idle puller
.''.5 is interposed between one of (he pulleys
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34, ar ~_ i of the pullej's 32, to properly di-

rect the cord to one of the standards as seen

most clearly in Fig. 2. In other words, the
pulleys are so arranged that the downward

5 movement of the weights compels all of the
cords to unwind from the drums, impsr
a rotary motion to the shaft 25.

The cords 29 are wound upon the drums
28, and the weights elevated when my im-

10 proved winding mechanism now to be de-

scribed is operated. The shaft 25 is pro-

vided with a ratchet wheel 36 which is en-

gaged by a spring-pressed pawl 37 on a

disk 38 loose upon said shaft 25, but fixed to

15 turn with a gear 39. This gear 39 is con-

nected by a train of gearing 40 with a wind-
ing shaft 41, and the latter is provided with
a key 42 to connect a crank arm 43 to the
shaft, so that when the latter is turned, the

20 train of gearing will be operated to turn the
drums and wind the cords thereon, elevating
the several weights. During this winding
operation of the drums, the ratchet and pawl
26 and 27 permit the shaft 25 to be turned

25 without transmitting motion to the driving
gear 24. As above stated, three of the stand-

ards 8 are occupied by the weights 10. The
fourth of these standards is occupied by a

sound tube 44 which at its upper end extends

30 into the dome 9, and is slightly enlarged as

shown at 45. The enlarged end of the tube
44 has an upwardly projecting pin 63 on
which the dome 9 is supported and the lat-

ards 8 are occupied by the weights 30. The
35 dome serves to amplify the sound and throw

the sound waves downwardly and outwardly,
softening the tones and distributing the
sound uniformly in all directions.

The sound box arm 46 is pivotally sup-

40 ported at the lower end of the sound tube
44 by means of a journal 47 which bears
against the lower face of the arm 46. and is

adjustable in a bracket 48 by means of a
set screw 49. It will be noted that the arm

45 46 has an upwardly projecting elbow 50
which extends into the sound tube 44, so that
the arm 46 swings freely, the journal 47 and
the extension 50 within tube 44 operating as

a rotary mount for the arm. tVhen it is

50 desired to disconnect the arm, it is simply
necessary to lower the journal 47 when the
elbow 50 can be dropped down out of the
tube 44.

On the free end of the arm 46, my im-

55 proved sound box 51 is located. This sound
box 51 is provided with a tube 52 having
rotary mounting in the box as seen most
clearly in Fig. 7. The tube 52 has an inte-

gral disk 53 and a removable disk 54 lo-

go cated within the sound box. One wall 55 of
the sound box is located between these disks
53 and 54, so that while the parts are firmly
held together, the tube 52 acts as a journal
to allow the sound box rotary movement

65 thereon. The tube 52 is connected to the

arm 46, and as said arm has no upward piv-

otal movement, the rotary mounting of the

box allows the needle or stylus to be raised

and lowered relatively to the record (not

shown) on the turn table 12.

The sound box is provided with any ap-
proved stylus bar 56, having a set screw 59
therein to hold the stylus or needle in place.

On one side of the box 51, I locate a

weight 60 which operates to hold the needle
or stylus in proper engagement with the
record. This weight 60 may constitute a

hollow ball which may be filled with shot 61

to give it the proper weight. A screw 62
serves the double function of closing the
opening in the ball and also connecting the
ball with the sound box. The ball 60 there-

fore gives the proper weight to hold the

needle on the record and also serves as a

handle to permit the sound box to be re-

volved to lift the needle off the record.

Various slight changes might be made in
the general form and arrangement of parts

described without departing from my inven-

tion, and hence I do not limit myself to the

precise details set forth, but consider myself
at liberty to make such changes and altera-

tions as fairly fall within the spirit and
scope of the appended claims.

Having thus described my invention,

what I claim as new and desire to secure by
Letters Patent is

:

1. A talking machine comprising a sup-
port, a sound tube projecting from the sup-
port, and a dome supported upon and hang-
ing freely from the sound tube, substantially

as described.

2. A talking machine comprising a sup-
port, a sound tube projecting from the sup-
port, a dome supported upon and hanging
freely from the sound tube, said sound tube
and dome directing the sound in the same
direction, substantially as described.

3. A talking machine comprising a sup-
port, a sound tube projecting upwardly from
the support and a dome pivotally supported
on the sound tube, said sound tube having
an outlet directing the sound downwardly
within the dome, substantially as describee!.

4. A talking machine comprising a cabi-

net, a dome positioned over the cabinet, and
a sound tube projecting upwardly from the
cabinet and pivotally supporting the dome,
said sound tube having an outlet directing
the sound downwardly within the dome, sub-
stantially as described.

5. In a talking machine, the combination
with a cabinet, four hollow uprights on the
cabinet, a dome above the uprights, a sound
tube projecting through one of the uprights
and supporting the dome, and devices mov-
able in the other of said uprights and
adapted to operate sound producing means,
substantially as described.

6. In a talking machine, the combination

70
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130
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with a cabinet, hollow uprights on the cabi-

net, a sound tube projecting through one of

said uprights, a dome over the upper ends
of the uprights and pivotally supported on

5 the tube, and a sound box arm removably
connected to the lower end of said tube and
mounted to turn therein, substantially as

described.

7. A talking machine comprising a cabi-

10 net, hollow standards on the cabinet, a dome
above the standards, a turn table, and
weights movable in certain of said standards
and actuating means constructed to impart
motion to the turn table, substantially as

15 described.

8. A talking machine comprising a cabi-

net, hollow standards on the cabinet, a dome
above the standards, a turn table, drums in
the cabinet, means for imparting motion

20 from the drums to the turn table, weights
movable in certain of said standards, and
flexible connecting devices between said
weights and the drums, substantially as de-
scribed.

25 9. A talking machine comprising a cabi-

net, four hollow standards on the cabinet, a
dome above the upper ends of the standards,
a turn table in the cabinet, a sound tube ex-

tending through one of the standards and
discharging downwardly in the dome, a 30
sound box arm having rotary connection
with the tube and movable over the turn
table, a sound box on said tube, and weights
movable vertically in the other of said stand-

ards and adapted to turn the turn table, sub- 35
stantially as described.

10. A talking machine, comprising a cabi-

net, a sound tube extending upwardly from
the cabinet and at its upper end constructed
to discharge the sound downwardly, and a 40

dome supported upon and hanging freely on
the sound tube and inclosing the upper end
thereof, substantially as described.

11. A talking machine comprising an up-
wardly projecting sound tube, means for di- 45

recting sound into the lower end of the tube,

an upwardly projecting pin on the upper
portion of the sound tube, and a dome hung
on said pin, substantially as described.

In testimony whereof I have signed my 50

name to this specification in the presence of
two subscribing witnesses.

CHARLES RUPPEL.
Witnesses

:

M. E. Dittos,
Chas. E. Potts.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom, it may concern:
Be it known that I, Ci/tnton E. Woods,

a citizen of the United States, and a resi-

dent of Bridgeport, Fairfield county, Con-
5 necticut, have invented a new and useful

Improvement in Talking-Machines, which
invention is fully set forth in the following
specification.

This invention relates to a single unitary
10 motor-plate, standardized and interchange-

able, intended primarily for use with talk-

ing-machines that employ disk sound-rec-

ords and particularly adapted for use with
talking- machines of the class known as

15 " concealed-horn " or " cabineted " machines,
although it ma}^ likewise be employed with
so-called " visible-horn " machines. How-
ever, my invention is also applicable to talk-

ing-machines that employ cylindrical sound-
20 records.

For convenience, I shall explain the in-

vention with particular reference to disk

machines of the " concealed - horn " type
where the sound-conveyer extends down-

25 ward and discharges beneath the level of the

turn-table.

Heretofore, in assembling such machines
and installing them in their cabinets, the

motor has had to be mounted in a particu-

30 lar position, on or beneath a shelf or other
suitable support; openings must be prop-
erly plotted and made for the main motor-
shaft, for the motor-controlling devices, and
particularly for the sound-passage (through

35 the tone-arm into the horn), and particular

pains are to be taken in order that all the

various mechanical parts should be brought
into proper relation to each other and to

the cabinet. In each separate installation,

40 these holes must be carefully located by
skilled workmen; indeed, in the various

styles and sizes of machines put out by the

same manufacturer, the machine devices

referred to have been located in a wide va-

45 riety of different positions with respect to

each other (and at different distances). In
short, it has been a matter of considerable

skill, requiring expert labor, to install the

machines properly in the cabinets; and it

50 sometimes happens that the installation

turns out unsatisfactory, and requires tak-
ing apart and re-installing. All of this has
proved very expensive, besides causing de-

lays in the original assembling and in the

55 test rooms. I have avoided all these dilli-

culties by producing a single unitary rigid
motor-plate or talking-machine base,—

a

standardized product containing carefully
located openings, bearings, etc., for use in-

terchangeably with different styles of talk- 60
ing-machines. By means of my invention,
such standardized motor-plates can be
struck up from sheet steel, the motor can be
mounted thereon in the factory, all the parts
brought automatically into proper relation, 65
and the whole installed in the cabinet by
unskilled labor.

A preferred embodiment of my invention
is illustrated in the annexed drawings, in
which

—

70
Figure 1 is a plan, and Fig. 2 an edge

view, of a preferred motor-plate embody-
ing my invention, shown as equipped with
a swinging tone-arm and its sound-box and
stylus. 75
The motor -plate 1 is of sheet steel,

stamped up into substantially the configura-
tion indicated, and preferably provided with
stiffenino--corrufi'ations 2.

3. 4, and 5 represent openings for secur- 80
ing the depending motor, as by rivets, bolts,

or other suitable means.
6—6 are conveniently-located finger-holes

for lifting the plate with its dependent mo-
tor into or out of the talking-machine cab- 85
inet.

7 represents the central opening, through
which will protrude the upright motor-
shaft for carrying the turn-table of the talk
ing-machine. 90

8 is a lateral projection for presenting, at

suitable distance from the center 7, the open-
ing in which is secured the stationary mem-
ber 9 for the swinging tone-arm 10.

' At the

proper distance from the extension 8 and 95
from 'the motor is a small extension 11, hav-
ing an opening 12, through which extends
the stop-and-start button 13 (shown in Fig.

2) for the motor. At 14 is a similar exten-
sion having an opening for the speed-regu- 100
lator 15 (Fig. 2). Intermediate the pro-
jections 11 and 14 is a projection ltf having
the curved slot 17, adjacent to which is the

scale 18. with which co-acts the pointer 19
of the speed-indicator. 105

20 is a conveniently - located projection
for carrying a plurality of depressed cups
21, for holding reserve supplies of various
styles of reproducing-needles (e. a., "hard,"
"medium," "soft"' and "fiber*). Pref- no
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erably, the metal is stamped up around the
margin of each cup-opening, to produce the

rims 22.

23 is still another conveniently - located

6 projection from the plate 1, in which is

stamped the opening for the cup 24 for used
needles ; such needles being dropped in turn
through a little opening 25 in a detachable
cup 26 fitted into the pressed-up flange 24

iO (similar to the flanges 22).
With my new motor - plate, the motor

(whether a spring motor or an electric mo-
tor) is readily secured to the bottom of the

plate 1, as by means of screws passing

15 through the openings 3—5, as explained.

This brings the start-and-stop mechanism in

proper position for control by the button 13,

which is readily put into place and connect-

ed up ; this also brings the speed-controlling

1C mechanism into position where the speed-

regulator 15 can be readily inserted through
its opening in projection 14, and properly
connected up ; and likewise brings the speed-

indicator 19 into proper position where it

25 can be seen beneath the slot 17. Finally, the
tone-arm is properly secured over its hole
in projection 8, which is so located as to

bring the stylus into proper relation to the

sound-record. All the mechanical parts be-

30 ing thus assembled upon my novel motor-
plate as the base, the entire structure can be
readily applied to any cabinet, and secured
in place as by screws passing through suit-

ably located holes 27. This latter installing

35 can be carried out in the cabinet-making de-

partment, by unskilled labor.

It will be understood that some of the
projections (with their cups or openings)
may be omitted, or additional projections

with openings or cups provided; and that 40
the relative locations of the respective pro-
jections and openings, or the distance of
each from the center, can be varied, accord-

ing to the type and size of motor, or the par-
ticular construction intended to be em- 45
ployed, without in any case departing from
the spirit of my invention. In short, my in-

vention is not limited to the precise con-

struction and arrangement of parts, but
may be varied considerably. 50

Having thus described my invention, I

claim

:

1. A sheet metal motor-board for talking
machines, having an approximately circular

body portion, with a centrally placed motor- 55

shaft opening therein, and two marginal
projections through one of which is a tone-

arm opening, and through the other of

which there is an oblong slot or opening
with a speed-indicating scale adjacent 00

thereto.

2. A sheet metal motor-board for talking

machines, having an approximately circular

body portion, with a centrally placed motor-
shaft opening therein, strengthening cor- C5

rugations concentric with said motor-shaft
opening, and marginal projections from
said circular body portion having openings
to accommodate the tone-arm, speed-regula-

tor and a start-and-stop element. 70

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

CLINTON E. WOODS.
Witnesses

:

John K. Peteee,

John S. Griffith.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents.
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To oil whom it may concern

:

Be it known that I, Nelson C. Dueand,
a citizen of the United States, and a resident

of the city of Newark, in the county of

5 Essex and State of New Jersey, have in-

vented certain new and useful Improve-
ments in Controlling Devices, of which the

following is a description.

My invention relates to controlling de-

10 vices and especially to controlling devices

for business or other phonographs.
The objects of my invention are to pro-

vide improved, simple, and efficient means
for controlling the starting and stopping of

15 phonograph or other mechanisms; and to

provide controlling devices for a phono-
graph having means serving as a handle for

the sound conveyer thereof, whereby the

sound conveyer may be supported in and
20 moved to any desired position, and the con-

trolling device may be actuated, by the hand
of the operator.

More specifically described my invention
comprises pneumatic means preferably con-

25 sisting of two pumps connected by flexible

tubing, one of the pumps being preferably
connected to a clutch between the driving
and driven mechanism of a phonograph and
the other pump being preferably connected

30 to the sound conveyer of the phonograph
and serving as a handle therefor, the sound
conveyer being preferably formed with a

flexible portion.

In order that my invention may be more
35 clearly understood, attention is directed to

the accompanying drawings, forming a part
of this specification in which the same ref-

erence characters are used to designate cor-

responding parts throughout and in which

:

40 Figure 1 is a view in perspective show-
ing a phonograph with my invention ap-
plied thereto; Fig. 2 is a front elevation,

partly broken away, of the driving and
driven mechanism of a phonograph, the

45 clutch between the driving and driven mech-
anisms, and the means for controlling the
clutch ; and Fig. 3 is an elevation, partly in
section, of the actuating pump of the con-
trolling device which serves as a handle for

50 the sound conveyer.
Referring to the drawings, reference nu-

meral 1 designates a phonograph compris-
ing the phonograph mechanism 2 and the
driving mechanism 3. The phonograph

55 mechanism is adapted to be driven by the
driving mechanism 3 through a clutch com-

prising a shiftable clutch member 4. Move-
ment of the clutch member 4 in one direc-
tion or the other serves to connect and dis-
connect the driving and phonograph mech- 60
anisms. The phonograph is provided with
the usual sound box carrier arm or carriage
on which are pivotally mounted the repro-
ducer 5 and recorder 6 forming parts of the
phonograph mechanism and either of which 65
is adapted to be brought into operative posi-
tion with respect to the record blank 7 car-
ried by the mandrel 8.

Reference character 10 represents the
usual guide rod for the sound box carrier 70
arm or carriage. One end of a sound con-
veyer 9 is adapted to be slipped over the
neck of either the recorder or reproducer.
The sound conveyer preferably comprises an
intermediate flexible portion 11 and an 75
outer rigid portion 12 terminating in a bell
or mouth piece 13. I provide suitable means
for controlling the position of clutch mem-
ber 4 and thus the stopping and starting of
the phonograph mechanism which means 80
preferably comprises a bell crank lever 14
having a loose connection with the clutch
member 4, a pneumatic device and suitable
connections 16 between the bell crank 14
and the pneumatic device. The pneumatic 85
device preferably consists of a pump 17
mounted on the phonograph frame, a sec-

ond pump 18, and means connecting the
pumps comprising a flexible tube 19' con-
nected at one end with the pump 18 and a 90
detachable connection 15 between the other
end of the tube 19' and pump 17. The pis-

ton 20 of the pump 17 is connected by the
connections 16 to the bell crank lever 14,
and this piston is adapted to be moved to 95

actuate the connections 16, bell crank lever
14, and clutch member 4 by the changes in
pressure in the column of fluid in the
tube 19'.

Referring to Fig. 3, the pump 18 prefer- 100

ably comprises a hollow member 19 having
a preferably enlarged portion forming a
cylinder 20' and an elongated portion 21, a
spring pressed piston 22 in the cylinder 20',

and a rod 23 connected to said piston and 105

extending out through the end of the elon-

gated portion 21, and having a button or
thumb-piece 24 on its outer end. The elon-

gated portion 21 of pump 18 is of such a

size as to be gripped or held by the hand of no
the operator while allowing the operator to

actuate the rod 23 by his thumb as shown
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in Fig. 1. The pump 18 is preferably rig-

idly connected to the rigid portion 12 of

the conveyer to serve as a handle therefor

by any suitable means, as by brackets 25.

5 When not in use the sound conveyer and
pump 18 will depend from the phonograph,
but when it is desired to use the phonograph
the operator grasps the handle or elongated
portion 21 of pump 18, moves the sound con-

10 veyer 9 to the desired position, and presses

on the button 24 to start the phonograph
mechanism. On applying pressure to the
button 24, piston 22 will be forced inwardly
against the spring 26 and compress the fluid

15 in tube 19' and thus actuate the piston 20
of the pump 17, connections 16, and bell

crank lever 14 to shift the clutch member 4
into a position to operatively connect the
driving mechanism 3 and phonograph mech-

20 anism 2. Upon release of the pressure on
button 24 spring 26 will force the piston '22

to the position shown in Fig. 3, anil suction

will cause piston 20, connections 10, bell

crank lever 14, and clutch member 4 to as-

25 surae the positions shown in Fig. 2, and dis-

connect the driving and phonograph mecha-
nisms.

Although I have illustrated my improved
controlling device as applied to a phono-

3 graph it will of course be understood that it

may be adapted for use in numerous other
devices.

Having now described my invention, what
I claim and desire to protect by Letters Pat-

35 ent is:

1. In a device of the class described, the
combination with phonograph mechanism
and operating means therefor, of a sound
conveyer having a mouth piece and connect-

40' ed to the phonograph mechanism, and a de-

vice applied to said sound conveyer and
comprising a member constituting a handle,

said handle being offset or spaced from the

sound conveyer to enable the same to be
45 grasped by the hand and being provided

with controlling means for said operating
means, substantially as described.

2. In a device of the class described, the

combination Avith phonograph mechanism
and operating means therefor, of a sound 50

conveyer having a mouth piece and connect-
ed to the phonograph mechanism, and a de-

vice applied to said sound conveyer and
comprising a member constituting a handle,
said handle being offset or spaced from the 55

sound conveyer to enable the same to be
grasped by the hand, said member being
provided with controlling means for said

operating means in a position adapted to be
operated by the thumb, substantially as de- 60

scribed.

3. In a device of the class described, the
combination with phonograph mechanism
and operating means therefor, of a sound
conveyer having a mouth piece and connect- 65

ed to the phonograph mechanism, and a de-

vice applied to said sound conveyer and
comprising a member constituting a handle,

said handle being offset or spaced from the

sound conveyer to enable the same to be 70

grasped by the hand, said member being

provided with pneumatic controlling means
for said operating means, substantially: as

described.

4. In a device of the class described, the 75

combination with phonograph mechanism
and operating means therefor, of a sound
conveyer having a mouth piece and connect-

ed to the phonograph mechanism, and a con-

trolling device for said operating means ap- 80

plied to said sound conveyer, said device

comprising a tubular member constituting

a handle, said handle being offset or spaced

from the sound conveyer to enable the same
to be grasped by the hand, and a plunger 85

member mounted within said tubular mem-
ber and extending beyond one end thereof

in a position adapted to be operated by the

thumb, substantially as described.

This specification signed and witnessed 90

this 10th day of May 1912.

NELSON C. DURAND.
Witnesses

:

William A. Hardy,
Anna R. Klehm.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern

:

Be it known that I, Newman H. Holland,
a subject of the King of Great Britain, and
a resident of West Orange, in the county of

5 Essex and State of New Jersey, have invent-

ed certain new and useful Improvements in

Phonographs, of which the following is a

description.

My invention relates to phonographs and
10 more particularly to memorandum attach-

ments for such machines.
My principal object is to provide a new

and improved device of this character by
which instructions may readily be indicated

15 for any desired part of the record. In con-

formity with this object, I provide a memo-
randum holder and a straight edge extend-

ing across the face of the holder, these parts

being so connected to the fixed parts of the

20 phonograph and the sound box support as to

move relatively to each other at a speed cor-

responding with that of the recorder or re-

producer across the record surface. I also

provide a resilient pencil or marker support
25 adapted to hold the pencil in convenient po

sition for marking upon a memorandum
carried by the memorandum holder or of

being depressed, if necessary, so as to permit
the placing of the cover upon the phono-

30 graph. In my preferred construction, I pro-

vide retaining means adapted to engage the
resilient pencil support to hold the same in

depressed position.

Other objects of my invention will appear
35 more fully in the following specification and

appended claims.

In order that my invention may be morb
clearly understood, attention is hereby di-

rected to the accompanying drawings form-
40 ing a part of this specification and in

which

—

Figure 1 represents a side elevation of a
phonograph embodying one form of my in-

vention; Fig. 2 represents a front elevation
45 thereof; Fig. 3 represents a plan view of my

improved memorandum holder with a memo-
randum sheet therein; Fig. 4 represents a
cross section taken on the line 4—4 of Fig.

3; and Fig. 5 represents a perspective view
50 of the bracket for connecting the memoran-

dum holder to the sound box support or car-

rier arm of the phonograph.
In all of the views, like parts are desig-

nated by the same reference characters.

The phonograph shown is of the Edison 55
type, and comprises the usual body 1 having
a back rod 2 and a guide rod 3, on which
rods the traveling carriage 4 is slidably
mounted. Pivotally mounted on the for-
ward end of the carriage 4 is a frame 5 sup- 60
porting a recorder 6 and a reproducer 7, the
pivotal movement of this frame permitting
either the recorder or the reproducer to be
brought into operative position. As shown
in Figs. 1 and 2, the frame 5 is in position 65
for recording. The mandrel 8 is mounted on
the main shaft 9 which is adapted to be
driven from the pulley 10 when operatively
connected thereto by the clutch 11, rotation
being imparted to the pulley 10 by the 70
phonograph motor (not shown).
The numeral 12 represents a feed screw

which is adapted to be engaged by a nut 13
supported from the traveling carriage 4 by
a spring 14 to feed the said carriage along 75
the rod at the desired speed.
My improved memorandum attachment

comprises a platen 15 provided along the
forward edge thereof with an inwardly di-

rected flange 16 and along the lateral edges 80
Avith inwardly directed flanges 17 and 18,
these flanges serving, as shown in Fig. 3,
to retain a memorandum sheet A in position
on the platen. The platen 15 is secured to
the traveling carriage of the phonograph 85
by means of a bracket 19, the platen being
preferably provided adjacent one end there-
of with downwardly directed flanges 20 and
21 adapted to be secured to the ends of an
arm 22 extending across one end of the 90
bracket. The latter, as shown at 23, is pro-
vided with a web-like portion extending
longitudinally of the platen 15. Intermedi-
ate the ends thereof, the bracket is formed
with an arm 24 extending transverse to the 95
web 23 and adapted to support the bottom
of the said platen intermediate the ends
thereof. At the end of the bracket opposite
that having the arm 22 are two spaced ver-
tical projections 25. The portion of the 100
bracket between these projections is formed
with a screw threaded recess 26 adapted to
receive a screw 27, which passes through
and bears upon the bottom of the cup-like
portion 28 of the platen 15 to assist in hold- 105
ing the latter in position on the bracket.

At the end thereof adjacent, (ho arm 22, the
bracket is provided with a fork-like portion
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29 adapted to straddle the carrier arm 4
as shown in Fig. 1. a screw 30 passing
through one of the arms of this portion of
the bracket serving to secure the same to the

5 said arm. Substantially midway of the
length thereof, the bracket is provided with
the rearwardly directed arm 31 adapted to

engage the tubular extension 32 of the car-

rier arm. The arm 31 is preferably pro-

10 vided with a recess 31' to enable the same to

fit closely over the extension 32 and is se-

cured to the saicl extension, as by one or
more set screws 33.

A straight edge 34 preferably formed of

15 a strip of resilient sheet metal looped about
the guide rod 3, as shown at 35, and clamped
thereto as by a set screw 36, extends across
the face of the platen 15. The portion of
the said arm extending across the platen is

20 preferably twisted to a vertical position, as

shown in Figs. 1 and 2.

My improved pencil support preferably
comprises a spiral spring 37 forming a re-

silient rod or arm threaded into a threaded
25 aperture 37' in the bracket 19 so as to ex-

tend vertically upward on the phonograph.
This arm carries at its upper end a chain
3S carrying a socket 39 or any other suitable

means for holding a pencil 40 in convenient
30 position with respect to the platen. As

shown in the drawings, the pencil is main-
tained by the arm 37 in a position adjacent
the upper end of the platen, from which po-
sition it maj7 readily be drawn across the

35 straight edge 34 to mark a memorandum
placed upon the platen. When released

after this operation, it will be moved by the
arm 37 to its normal position. A support
such as the spring 37 may be easily depressed

40 when it is desired to place the cover of the
phonograph in position upon the machine:
and I preferably secure to the bracket 19 a

curved finger or hook 41 adapted to retain

the spring rod 37 in depressed position,

45 as shown in dotted lines in Fig. 1.

Numerous types of memorandum forms
may obviously be used with my invention,

but for convenience of illustration, I have
disclosed a form invented by Nelson C. Du-

50 rand, and described and claimed by him in

an application. Serial No. 663,566, filed on
even date herewith. This form is provided
with a representation 42 of the scale com-
monly employed upon commercial phono-

55 graphs, under which scale are a number of

spaces extending parallel to the scale and
provided with printed stock phrases desig-

nating the instructions to be noted. At one
end of this form are a number of spaces for

60 designating the record and any other desired

information. In using my invention, the

memorandum sheet is fed past the straight

edge 34 at a rate equal to the movement of

the recorder or reproducer across the record
65 surface. If, therefore, the dictator draws

the pencil 40 across the straight edge 34 and
marks the memorandum in the proper lon-

gitudinal space, for example, that marked
" Corrections ", while the recorder is at the
part of the record for which the instructions 70
are to be given, these instructions and the
pCrt or parts of the record to which they re-

fer will be clearly indicated to the tran-
scriber by the marked memorandum sheet.

The phonograph of the transcriber should 75
preferably also be provided with a memo-
randum attachment similar to that described
above for receiving the marked memoran-
dum sheet, so that the approach of the
straight edge and the mark or marks on the 80
sheet will vividly indicate in advance the
part of the record to which reference is made
by the memorandum. If for example, as
stated above, the sheet is provided with a
mark indicating that corrections are to be 85
made in a particular part of the record, the
transcriber, by the approach of the straight
edge and the said mark, will be advised to

listen for corrections to be made.
My invention is obviously capable of con- 90

siderable modification and I wish it, there-

fore, to be understood that I am not limited
to the exact details shown and described.

What I claim as new and desire to protect
by Letters Patent of the United States is as 95
follows

:

1. In a device of the class described, the
combination with a phonograph having a ro-
tatable record support, a carrier arm or
sound box support, and means for uniformly IOC
progressing said sound box support across
said record support, of a memorandum
holder, a bracket for detaehably securing
said holder to said carrier arm, the said
bracket having a yoke-shaped portion strad- 105
dling and secured to the said arm, and a
stationary straight edge detaehably secured
to said phonograph in proximity to the up-
per face of said holder, substantially as de-

scribed. 110

2. In a device of the class described, the
combination with a phonograph having a

rotatable record support, a back rod. a guide
rod, a sound box carrier arm slidably

mounted on said guide rod and having an 115

extension mounted on said back rod, and
means for uniformly progressing said sound
box support across said record support, of
a memorandum holder, a bracket for de-

taehably securing said holder to said car- 120

rier arm, and a straight edge detaehably se-

cured to said guide rod, in proximity to

the upper face of said holder, the said

bracket having a yoke-shaped portion strad-

dling and secured to said arm, and a second 125

portion resting upon the extension of the

carrier arm, substantially as described.

3. In a device of the class described, the

combination with a phonograph having a
rotatable record support, a carrier arm or 130
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sound box support, and means for uniformly
progressing said sound box support across

said record support, of a memorandum
holder, a bracket for detachably securing

5 said holder to said carrier arm, and a sta-

tionary straight edge secured to said phono-
graph in proximity to the upper face of
said holder, and extending over substan-

tially the full width of the same, substan-

10 tially as described.

4. In a device of the class described, the
combination with a phonograph having a
rotatable record support, a sound box sup-
port, and means for producing a relative

15 feeding movement between said supports,
of a holder carrying a memorandum sheet

having indicating spaces extending longitu-

dinally thereof, and a straight edge located
in proximity to said holder and extending

20 over substantially the full width of the in-

dicating spaces of said memorandum sheet,

the said holder and straight edge being
connected with said phonograph for relative

movement proportionately to the relative

25 movement between said record and sound
box supports, substantially as described.

5. In a device of the class described, the
combination with a phonograph having a
rotatable record support, a carrier arm or

30 sound box support, and means for uniformly
progressing said sound box support across

said record support, of a holder secured to
said sound box support and carrying a

memorandum sheet having indicating spaces
extending longitudinally thereof, and a sta- 35
tionary straight edge secured to said phono-
graph in proximity to said holder and ex-

tending over substantially the full width of
the indicating spaces of said memorandum
sheet, substantially as described. 40

6. In a device of the class described, the
combination with a phonograph having a
rotatable record support, a sound box sup-
port, and means for producing a relative

feeding movement between said supports, of 45
a holder carrying a memorandum sheet and
provided with inwardly directed flanges for

retaining the memorandum sheet thereon,

said memorandum sheet having indicating

spaces extending longitudinally thereof, and 50
a straight edge located in proximity to said

holder and extending over substantially the
full width of the indicating spaces of the

memorandum sheet, the said holder and
straight edge being connected with said 55

phonograph for relative movement propor-
tionately to the relative movement between
said record and sound box supports, sub-

stantially as described.

This specification signed and witnessed CO

this 29 day of November 1911.

NEWMAN H. HOLLAND.
Witnesses

:

Frederick Bachmann,
Anna R. Kxehm.

Copies of thii patent may be obtained for five cents each, by addressing the " Commluloner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
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ART OF STRETCHING SHEET MATERIAL.

1,106,516. Specification of Letters Patent. Patented Aug. 1 1 , 1914.
Application filed June 9, 1910. Serial No. 566,052,

To all whom it may concern:
Be it known that I, Laurence S. Lach-

man, a citizen of the United States, and a

resident of the city, county, and State of

5 New York, have invented certain new and
useful Improvements in the Art of Stretch-

ing Sheet Material, of which the following

is a specification.

This invention relates broadly to certain

10 improvements in the art of stretching sheet

materials, forming the body of a reinforced

object.

It more specifically relates to certain im-
provements in diaphragms, adaptable for

15 use in phonographs, telephones, etc., and to

the art of producing the same, and for this

reason it is particularly illustrated, and will

be particularly herein described, with refer-

ence to diaphragms. It is to be understood,

20 however, that in its broader aspects it is

not to be construed as restricted to such dia-

phragms, and that the latter is selected for

illustrative purposes and because of pecul-

iar advantages which the process and prod-

25 uct possesses in their relation to said par-

ticular class of devices.

The invention consists broadly of a proc-

ess of producing an article having a body
of stretched material and a reinforcing

30 frame, comprising the steps of securing the

body and frame together and subjecting the

frame to pressure which stretches the body

;

and to the product thereof.

The invention also consists in producing
35 articles having reinforced peripheral por-

tions and a body of sheet material compris-
ing the steps of securing to each other, in a

proper relation, a frame forming such rein-

forcement, and a body of suitable sheet ma-
40 terial, and then stretching the latter by

means of pressure adapted to change the

form of the frame and to cause it while
undergoing such change to transmit to the

body a pulling force tending to disrupt the

45 same.
The invention further consists in the

product of such process.

The invention also consists in a diaphragm
for phonographs, telephones or analogous

50 apparatus or deviees, consisting of a body
of stretched sheet material, as metal, cellu-

loid, etc., having a reinforced edge; and
further in a process of producing the same

by subjecting the body to stretching strain
imposed thereon by alteration of the shape 55

of the frame element.
These, and other ends, of the invention

are well accomplished by the embodiments
of my invention, illustrated in the accom-
panying drawings, in which:

—

60
Figure 1 is a plan view of a completed

diaphragm produced in accordance with
my invention, with a part of the material
of the body broken away. Fig. 2 is a verti-

cal sectional view illustrating an initial po- 65
sition of the body and frame. Fig. 3 is a
similar sectional view illustrating an initial

position of the parts when the frame is of
one different form from that of Fig. 2. Fig.
4 is a sectional view through a diaphragm 70
produced from the parts illustrated in Fig.
3. Fig. 5 is a similar view illustrating an
initial position of the parts when the frame
has still another form ; and Fig. 6 is a simi-
lar view illustrating the completed diaphragm 7 5

when the frame of Fig. 5 is employed.
The body element, marked 1 in Fig. 1,

may be of any suitable sheet material, shape
and size, and the frame, marked 2 in the
same figure, similarly may be of any suit- 80

able material and size, and of any suitable

open form. For diaphragms for phono-
graphs or telephones, it is preferred that
the body of sheet steel, though other sheet

metal and even materials, such as celluloid, 85
which are capable of being stretched or ex-

panded by the process hereinafter set forth
and are properly responsive when stretched
to the vibrations of a sound recording or
reproducing tool of a phonograph, or to the 90

sound waves or electrical impulses of a tele-

phone receiver or transmitter, may be em-
ployed if desired. Preferably, the body is

of circular form and the frame of annular
form. 95

In the practice of the process, the frame
is first mounted on the body in a suitable

relation therewith and, after they have been
rigidly secured together so that outward
movement of the frame at its place or places 100

of contact with the body will tend fco dis-

rupt the latter, pressure adapted to change
the form of the frame is applied; said frame
during said change obviously Stretching said

body tightly within the frame. 105

Referring now to the several forms ex-
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amplifying various embodiments of my in-

A^ention :—Fig. 2 illustrates a form in which
the frame marked A is primarily a dish-

shaped annulus having its outer peripheral
5 edge superimposed on the body, marked B,
contiguous to the peripheral edge of the
latter, and secured thereto at b. In the
practice of this particular embodiment of
the process, the frame is pressed down until

10 its under surface is in contact with the up-
per surface of the body, the latter retaining
its flat shape. In its described movement,
it obviously exerts outward pressure on the
body, pulling the latter uniformly at all

15 points around its periphery, thereby stretch-

ing it to a substantially uniform extent

throughout.
In the embodiment shown in Figs. 3 and

4, the primary shape of the frame, marked
20 A', is that of a flat ring, and the primary

shape of the body, marked B', is that of a

flat disk. When these parts are superim-
posed, with the contiguous surfaces in con-

tact and suitably secured together, pressure

25 is applied which changes the shape of the

frame to that of a dish-shaped annulus, the

shape of the outer portion of the body being
similarly changed and thereby becoming
stretched within the limits defined by the

30 inner peripheral edge of the frame.
In the form shown in Figs. 5 and 6, the

primary shape of the frame, marked A2
, is

that of a vertically disposed ring superim-
posed edgewise on the surface of the body,

35 marked B 2
, and said body has a peripheral

flange l>
2 which encircles the outer surface

of the ring and is suitably secured thereto.

In the practice of the process this ring is

flattened down toward the body, stretching

40 the latter by exerting outward pressure

upon the angle b z
.

The contacting portions of the body and
frame, particularly the forms shown in

Figs. 2, 3 and 4 are preferably integrally

45 secured together, as by welding, electrically

or otherwise, by brazing, or by soldering,

electric welding being preferred. This is

also true of the contacting portions of the

body and frame of Figs. 5 and 6, but is not
50 so important with respect to the latter form

as the engagement of the flange of the body
forms a securing means which is more or

less effective in holding the parts together
both during the formation of the articles

55 and after the latter have been formed.
It is believed that my invention will be

fully comprehended from the foregoing, and
that it will be seen that it produces impor-
tant advantages in the art of stretching metal

60 and particularly in the art of producing dia-

phragms, as well as in the diaphragms
themselves.

While I have shown the elements A, A'
and A2 separte from the elements B, B' and

B 2
, respectively, it is to be understood that 65

said elements may be an integral part there-
of, the thickened part to be formed in any
desirable way as an integral part of said
diaphragm or element B, B' or B 2

.

While the device as illustrated is in the 70
form of a disk, it is to be understood that
it may also be in any other desirable shape.
Having now described the invention what

I believe to be new and desire to secure by
Letters Patent, is

:

75
1. The process herein described, which

comprises the steps of rigidly and perma-
nently securing an open frame and a sheet
of expansible material together and subject-

ing the frame to pressure to change its shape 80
and stretch the sheet.

2. The process herein described, which
comprises the steps of securing an open
frame and a sheet of expansible material
together, and subjecting the frame to pres- 85
sure which changes its form and causes it

while assuming the new form to stretch the
sheet.

3. The process herein described, which
comprises the steps of permanently securing 90
together a sheet of suitable material and a

reinforcing frame therefor, and subjecting
the frame to pressure which changes its

form and causes it while assuming the new
form to stretch the sheet. 95

4. A process of making diaphragms, con-
sisting of a body of sheet material and a

reinforcing frame therefor, comprising the
steps of permanently securing the sheet at

its edges to the frame and first subjecting 100
the frame to pressure to stretch the sheet.

5. A process of making diaphragms con-

sisting of a stretched body of sheet material
and a reinforcing frame therefor, compris-
ing the steps of permanently securing the 105
body and frame together and subjecting the
frame to pressure which changes its form
and stretches the sheet.

6. A process of making diaphragms con-

sisting of a stretched body of sheet material no
and a reinforcing frame, comprising the

steps of securing a dish-shaped reinforcing
annulus to a body of sheet material, and
subjecting the annulus to pressure which
forces it toward the plane of the body and 115
stretches the latter.

7. A process of making diaphragms, con-

sisting of a stretched body of sheet material
and a reinforcing frame, comprising the
steps of securing a dish-shaped reinforcing 120
annulus to a body of sheet material, subject-

ing the annulus to pressure which forces it

toward the plane of the body into flatwise

engagement therewith, and then subjecting
the parts to further pressure which changes 125
the form of their secured portions.

8. A process of making diaphragms con-

sisting of a stretched body of sheet metal
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and a reinforcing ring therefor, comprising
the steps of permanently securing the body
and ring together and subjecting the ring
to pressure which changes its form and
stretches the sheet.

9. A process of making diaphragms which
comprises the steps of welding together con-
tacting portions of a body of sheet metal
and a frame and then subjecting the frame
to pressure which stretches the body and

puts it into a reinforcing relation with the
latter.

In witness whereof I have hereunto set

my hand at New York, county of New York
and State of New York, this seventh day of

June, 1910.

LAUEENCE S. LACHMAN.
In presence of

—

Isabel R. Richards,
John J. Ranagan.

15

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
LAWRENCE ABRAHAM, OF NEW YORK, N. Y.

REPEATING MECHANISM FOR TALKING-MACHINES.

1,107,242. Specification of Letters Patent. Patented Aug. 11,1914.
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To all whom it may concern:
Be it known that I, Lawrence Abraham,

a citizen of the United States, and a resi-

dent of the borough of Manhattan, city,

5 county, and State of New York, have in-

vented certain new and useful Improve-
ments in Repeating Mechanism for Talking-
Machines, of which the following is a speci-

fication.

10 My invention relates more particularly to

a mechanism for use in connection with disk

record talking machines although the same
may be arranged for use in connection with
other types of such machines.

15 My improvement has for its object to

adapt the machine to repeat the playing of

a record automatically without requiring

any attention on the part of the operator

other than to keep the motor in operation.

20 Another object of my invention is to pre-

vent the scraping of the reproducing needle
over the disk after the record is played if

the operator should neglect to remove the

said needle from an operative position.

25 Other objects will appear from the de-

scription hereinafter and the features of

novelty will be pointed out in the appended
claims.

The herein described mechanism is an im-
30 provement on the broad idea included in my

application Serial No. 804,622 filed Decem-
ber 4, 1913.

Reference is to be had to the accompany-
ing drawings which illustrate an example

35 of my improvement as applied to the well
known Victor talking machine and in

which

—

Figure 1 is a plan view; Fig. 2 is a side

elevation partly in section; and Figs. 3, 4,

40 5 and 6 are detail views showing successive

steps of operation.

In the drawings 10 represents the custom-
ary rotatablc record table secured upon a

suitably driven shaft 11 and having an axial

45 projection 12 extending upwardly from its

upper face adapted to project through an
axial opening in the customary disk record
13 whereby the latter is positioned on and car-

ried by said table 10 in the well known mariJ

50 ner. The, sound box 14 carrying the repro-

duce* needle 15 is carried by the tube 16
pivotally secured at 17 upon and communi-
cating with the usual tone arm 18, the latter

being pivoted at 19 upon a stationary por-
tion of the machine. With this construction 55
the sound box and needle together with the
tone arm are movable in a horizontal plane
and the sound box and needle together with
the tube 16 are capable of a movement in a
vertical plane about the pivot 17. The parts 60

so far described and their operation are well
known for instance in the Victor talking ma-
chine and need no further description.

My improved mechanism as illustrated in

the present instance comprises a base or sup- 65
port 20 preferably weighted and adapted to

be placed upon the table 10 or rather upon
a record 13 thereon, an axial recess 21 being
provided in said base for the accommodation
of the projection 12 and whereby the said 70
support is maintained in a central position
on the table or record. The supporting sur-

face of said base 20 is preferably covered
with felt or similar material 22 whereby the
surface of the record 13 is protected against 75
injury and a better frictional engagement
between said record and base is secured for
the purpose to be more fully described here-

inafter. A rod 23 extends upwardly from
the support or base 20 and is adapted to 80
receive an externally screw-threaded split

sleeve or collar 24 secured to or forming part
of an annular or circular track 25 concentri-

cally arranged about said sleeve or collar 24.

A spiral track or cam 26 is located above the 85
track 25 and has its inner end 27 inclined

downwardly and connected with said track
25 at 28, the said inner end 27 being pref-

erably circular and arranged concentric with
the inner face of the said annular track 25. 90

The outer free end portion 26a of the spiral

track or cam 26 is preferably made some-
what yielding or flexible for the purpose to

be more clearly set forth hereinafter. The
tracks 25 and 26 are thus located one above 95

the other in planes parallel to the record

table and the record carried thereby and are

carried by the sleeve or collar 24 the latter

in turn being supported upon the rod 23.

In order that the said sleeve or collar 24 100

may be adjustably socnivd in any position

within Certain limits upon said rod 23, 1

provide a lock- nut 29 arranged to lie actu-

ated to securely clamp said sleeve upon the

said rod and to permit a movement length- 105

wise thereof. In this manner the distance
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between the tracks 25 and 26 and the face of

the record 13 may be varied to permit the

said tracks to properly pass over the sound
box 14 when my improved mechanism is in

5 operative position.

In order that the said tracks 25 and 26

may properly perform their intended func-

tions I provide a clamp 30 comprising two
members pivoted together at 31 and adapt-

10 ed to embrace the tube 16, a nut or screw
32 being provided for securely fastening
said clamp 30 in position on said tube 16.

A rod 33 is rigidly secured to or forms part
of the clamp 30 and as its free end is pro-

15 vided with spaced members 34 connected to-

gether and maintained in spaced relation

by means of cross-pins 35 and 35a as shown
in Fig. 2. A pawl 36 has its one end por-
tion bent upon itself to form parallel con-

20 nected legs 37 and 38 located respectively

above and below the pins 35 and 35a and
between the members 34 as shown in Figs.
3-6. A pin 39 connects the legs 37 and 38
and extends across the space therebetween,

25 said pin 39 being located between the pins
35 and 35a and cooperating therewith to

limit the movements of said pawl 36 as will

be hereinafter more fully described. The
free end of the leg 38 is bent as indicated

30 at 40 and the outer free end of the pawl
36 is shaped to form a hook or depending
lug 41 adapted to ride up on the preferably
beveled outer face 25a of the circular track
25 and snap or drop over the upper edge

35 thereof in the operation of the mechanism.
Gravity or a suitable spring is adapted to

maintain the said pawl 36 in and return it

to its normal position shown approximately
in Fig. 3. The clamp 30 is preferably se-

40 cured upon the tube 16 at a point near the
pivot 17 with the rod 33 extending in a
direction toward the sound box 14 and at

substantially right angles to the axis there-

of, in which condition the members 34 and
45 pawl 36 are located in more or less close

proximity to the said sound box 14 as shown
best in Fig. 1.

After the clamp 30 and its connected
parts have been properly placed and se-

50 cured in position and a repetition of a
given record is desired, all that is necessary
is to place the said record upon the record
table 10 in the customary manner and then
place the base 20 upon said record with the

55 recess 21 located over the projection 12 as

shown in Fig. 2. In this condition the base
20 and with it the tracks 25 and 26 are
mounted to rotate in unison with the record
table 10 and the disk 13 thereon, the weight

GO of the base 20 and the frictional contact be-

tween the felt 22 and the disk 13 and be-

tween the latter and the table 10 insuring
this result. From this arrangement it will

be seen that as the needle 15 follows the

spiral thread of the record and is thus grad- 65
ually fed inward toward the axis of the rec-

ord table the pawl 36 will be carried toward
the circular track 25, it being understood
that the parts are so positioned that this

track 25 is in the horizontal path of said 70
pawl 36, while the track 26 rotates in a
horizontal plane above the sound box 14
and thus clears the same. As the end of the
record is approached the hook or lug 41 will
finally engage or strike the beveled face 25a 75

of said track 25 and as the needle and con-
nected parts continue to advance toward
the axis of the table 10 in the direction in-

dicated by the arrow a in Fig. 3 further
progress of the said pawl will be arrested 80
so that said pawl remains relatively sta-

tionary and the pin 35a will be moved to-

ward the pin 39, the members 34 moving
along the legs 37 and 38 as will be clear

from an inspection of Fig. 3. Throughout 85
this part of the operation the pawl 36 is

held against a swinging movement through
the cooperation of the legs 37 and 38 with
the pins 35 and 35a so that any tendency
of the hook or lug 41 to ride upon the 90
beveled surface 25a

is counteracted. The
relative sliding movement between the pawl
36 and the members 34 or in other words
between the pawl and the needle 15 con-
tinues until finally the pin 35a contacts with 95

the pin 39 and the bend 40 is in registry

with the pin 35 whereupon a continued
movement of the needle 15 toward the end
or finish of the record will cause said pin
35 a to exert a push upon the pin 39 and thus 100

force the hook or projection 41 up the bev-
eled face 25a of the track 25 until finally

the position illustrated in Fig. 4 is reached.
The pivotal movement of the pawl 36 at this

stage of the operation is made possible ow- 105
ing to the fact that as before stated the
bend 40 is in registry with the pin 35 as

is clearly shown in said Fig. 4. The pawl
36 now continues to move as a unit with
the needle 15 until the hook or lug 41 snaps 110

or drops over the upper edge of the circular

track 25 as shown in Fig. 5 and as rotation
of the parts continues comes into engage-
ment with the spiral track 26, and is slid-

ably moved thereon across the pins 35 and 115

35a relatively to the members 34 as shown
in Fig. 6 until finally the pin 35a

is again
seated in the bend connecting the two legs

37 and 38 and further relative movement
between the said pawl 36 and the members 120
34 is arrested and the said pawl is again
locked against pivotal movement relatively

to said members 34 and the needle 15.

It will thus be seen that during the initial

movement of the pawl 36 along the spiral 125

track or cam 26 the needle 15 remains sta-

tionary so that a scraping of the same across

the disk beyond the finish point of the record
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is absolutely prevented. A continued opera-

tion now causes the pawl 38 to exert a pull

on the pin 35a and as the said pawl 36 rides

up the inclined end 27 of the track 26 the rod
5 33 and clamp 30 are carried along and the

tube 16 is rotated about the pivot 17 and the

needle 15 in consequence raised or lifted

from an operative position to an inoperative

position out of engagement with the record.

10 The pawl 36 on reaching the spiral track 26

will be moved outwardly thereby and will

accordingly move said needle 15 outwardly
in this inoperative position, back toward the

starting point of said record. As this start-

15 ing is reached the outer free end portion 26a

will gradually yield downwardly under the

weight of the sound box 14 and connected
parts and thus bring the needle 15 nearer to

the disk, so that as this outer free end por-
20 tion 26a is finally withdrawn from beneath

the pawl 36 the said needle 15 will be gently

deposited upon said disk at approximately
the starting point or beginning of the record.

As soon as this happens the end portion 26a

25 will return to its normal position and the

record will be rendered again without inter-

ference until the finish is again reached and
the above described operation is repeated,

this proceeding continuing until the machine
30 has run down or its operation is otherwise

stopped.
It will be seen that my improved mecha-

nism is absolutely reliable in operation and
not likely to become disarranged and further

35 that the same may readily be combined with
existing machines without necessitating any
change in construction. By adjusting the

clamp 30 along the tube 16 the position of

the pawl 36 relatively to the tracks 25 and 26
40 may be adjusted and the time of engagement

of said paAvl with said tracks thus regulated

relatively to the record. Similarly by swing-

ing the rod 33 in an arc about the tube 16 as

a center the pawl 36 may be raised or low-
45 ered to properly engage the track 25 in any

adjusted position of the latter. If desired a

suitable spring may be introduced for the

purpose of maintaining the pawl 36 in its

forward position with the pin 35a located
50 in the bend connecting the legs 37 and 38.

When it is desired to change the record

the base or support 20 is simply removed
from the record on the table 10 after which
said record may be removed and another one

55 substituted therefor. If this new record is to

be repeated the said base is simply replaced

;

otherwise the machine may be used in the

usual way. The clamp 30 and its connected

parts may permanently remain on the ma-
GO chine or it may be removed when the base 20

and connected tracks 25 and 26 are not used

or when repetition of a record is not desired.

The said clamp and its parts do not interfere

with the ordinary playing of a record.

My improved device as herein shown and 65

described has in practice given satisfactory

results and is efficient in operation but I do
not wish to be limited to the specific details

of construction illustrated for it will readily

be understood that various changes may be 70

made within the scope of the claims without
departing from the spirit of my invention.

I claim

:

1. In a repeating mechanism for talking

machines the combination of a rotatable 75

table adapted to carry a record, a movable
reproducing needle, a support adapted to

rest upon the record carried by said table,

a cam carried by said support and adjustable

thereon to vary the distance from the record 80

table and means connected with said needle

and adapted to cooperate with said cam
whereby said needle is lifted from an opera-

tive position and moved back toward its

starting point. 85

2. In a repeating mechanism for talking

machines the combination of a rotatable rec-

ord table, a movable reproducer needle, a

cam connected to move with said table and
a pawl connected with said needle and inov- 90

able relatively to said needle in a direction

parallel with the path in which said needle

travels, said pawl cooperating with said cam
to move said needle from an operative posi-

tion and return it toward its starting posi- 95

tion.

3. In a repeating mechanism for talking

machines the combination of a rotatable rec-

ord table, a pivotally mounted reproducer
needle, a cam connected to move with said 100

table, a pawl adapted to cooperate with said

cam to raise said needle from an operative

position and return it toward its starting

point, said paw] being slidable relatively to

said needle whereby the latter is capable of 105

an independent movement in the direction

of its travel and means for causing said

pawl and needle to move in unison.

4. In a repeating mechanism for talking
machines the combination of a rotatable rec- 110

ord table, a pivotally mounted reproducer
needle, a cam connected to move with said

table, a support connected with said needle,

and a pawl on said support adapted to co-

operate with said cam to raise said needle 115

from an operative position and return it

toward its starting point, said pawl being
slidable relatively to said support whereby
said needle is capable of an independent

movement in the direction of its travel. 120

5. In a repeating mechanism for talking

machines the combination of a rotatable

record table, a pivotally mounted repro-

ducer needle, an annular (rack connected

with said (able to move therewith, a spiral 125

cam connected with said (rack, a support

detachably connected with said needle, a

pawl slidably mounted on said support and
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adapted to engage said track and to be slid-

ably moved thereby and guided into opera-
tive engagement with said spiral cam, and
means for limiting the sliding movement of

6 said pawl.
6. In a repeating mechanism for talking

machines the combination of a rotatable rec-

ord table, a pivotally mounted reproducer
needle, an annular track connected with

10 said table to move therewith and having a

beveled outer face, a spiral cam connected
with said track, a support connected with
said needle, a pawl slidably and pivotally
connected with said support, a lug on said

IB pawl adapted to engage said beveled face

whereby said pawl is slidably moved and
travels upon said face to pivotally move said

pawl, said track being adapted to guide said

pawl into operative engagement with said
20 spiral cam and means for limiting the slid-

ing movement of said pawl and for prevent-
ing pivotal movement thereof during such
sliding movement.

7. In a repeating mechanism for talking
25 machines, a rotatable record table, a tone

arm movable in a direction across said table,

a tube pivotally connected therewith to

swing in a plane at right angles to said

direction, a sound box carried by said tube,
30 a reproducer needle connected with said

sound box, a clamp arranged to be secured
upon said tube, a rod carried by said clamp,
a pawl slidablv mounted on said rod, a spiral

cam, and an annular track connected to move
35 with said table and connected with said cam.

whereby said pawl is slidably moved and
guided into operative connection with said

cam and said tube is pivotally moved and
said needle is raised from an operative posi-

tion and returned toward its starting posi- 40
tion.

8. In a repeating mechanism for talking
machines, a rotatable record table, a tone
arm movable in a direction across said table,

a tube pivotally connected therewith to 45

swing in a plane at right angles to said di-

rection, a sound box carried by said tube, a
reproducer needle connected with said sound
box, a clamp arranged to be secured upon
said tube, a rod carried by said clamp, 50

spaced members located at the free end of
said rod, pins connecting said members,
parallel connected legs slidable above and
below said pins and between said members,
a cross-pin connecting said legs at a point &5

between said first named pins, a lug con-

nected with said legs, a base adapted to rest

upon a record carried by -said table, an an-
nular trade on said base and a spiral cam
connected with said track, said track being 60

arranged to engage said lug and slidably

move said legs between said members and
to guide said lug into operative engagement
with said cam whereby said tube is pivotally

moved and said needle is raised from an 66

operative position and returned toward its

starting position.

In testimony whereof I have hereunto set

my hand in the presence of two subscribing

witnesses.

LAWRENCE ABRAHAM.
Witnesses

:

Paul W. Frese,
Arthur G. Jarvis.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern:
Be it known that I, Htjujert A. Yerkes,

a citizen of the United States, and a resident

of Hackensack, New Jersey, (whose post-

5 office address is Hackensack, New Jersey,)

have invented a new and useful Improve-
ment in Couplings for Listening-Tubes,
which invention is fully set forth in the
following specification.

10 The invention is intended primarily for

graphophones or other talking-machines
employed for language-lessons, especially

machines of the construction employed for

reproducing disk records and known as

15 " disk machines ".

At the present day, the greater number of

talking machines, and practically all disk
machines, employ a large, flaring horn,
either external and visible or concealed

2o within a cabinet. But when talking-ma-
chines are used for the study of languages,
where the student desires to have the same
passages repeated again and again, it is in

many cases preferable to employ listening-

25 tubes instead of horns, so that the sounds
will be more clearly and accurately con-

veyed to the ears of the student, and will be
audible only to the student and not to others.

Listening-tubes are commonly used in

30 transcribing from dictation-machines. But
these machines are constructed to utilize cy-

lindrical records; and the construction of
the disk-machines is such as to prevent the
attachment thereto of the ordinary listen-

35 ing-tubes, and there are certain acoustical

as well as mechanical difficulties in adapt-
ing the ordinary listening-tubes to said

disk-machines.
The present invention, then, consists

40 broadly of a novel coupling for connecting
the listening-tube to the sound-conduit of
a talking-machine.
The invention consists further in the vari-

ous features hereinafter set forth and
46 claimed.

The invention will be best understood by
reference to the annexed drawings that illus-

trate a preferred embodiment thereof.

In these drawings, Figure 1 is a side view,

60 partly in section, snowing one form of lis-

tening-tube connected to the sound passage
of an ordinary disk talking-machine, by
means of a preferred embodiment of the
new coupling. Fig. 2 is a longitudinal sec-

65 tion through a portion of the tube, showing
details.

In the drawings, 1 represents the main
portion of the listening-tube proper, a piece
of flexible tubing, such as the soft-rubber
tubing ordinarily employed for the purpose,

60
having the rigid Y-piece 2 inserted in one
end thereof to receive the branch-tubes 3—

3

of similar construction, which latter lead
to the two ear-cups 4. If desired, however,
there may be but one ear-cup only ; and the 65
construction of that member may be varied
considerably.

5 represents the "throat" of the sound-
conduit of the talking-machine, which con-
duit terminates in a screw-threaded socket

y
6 (that may be swiveled thereon), in which
is usually secured the smaller end of the
ordinary horn (not shown). In utilizing
the present invention, the horn is removed
from its socket 6, and the new coupling se- 76
cured therein.

Preferably the coupling comprises a two-
part cap or cover, whereof 7 is a ring, which
may be a metal casting or struck up from
sheet-metal, having the external screw- 80
threads to engage the threads in the socket
6; and 8 is a member, preferably dome-
shaped as shown, secured over the outer end
of ring 7, and with it constitutes the cap or
cover. 85

9 is a tube passing centrally through the
member 8 and rigidly secured thereto.

10 is a tubular elbow-member, one end of
which telescopes over the inner end of the
tube 8, while the other end extends down- 90
ward into throat 5 and carries an obturator
in the form of the rubber cup 11 which en-
circles the tube snugly and fits snugly with-
in said throat. An additional tubular mem-
ber 12 fits over the outer end of the tube 9, 95
and may be secured thereto as by a small
pin or set-screw 13. The end of the flexible-

tubing 1 is passed over the reduced outer
end of this last named tube 12. Preferably
there will be a sound-modifier, comprising 100
a disk 14 fitted within the bore of tube 12
and secured to a shaft 15 journaled trans-

versely thereof. At the extended outer end
of this shaft is secured a hollow cap 10 that
serves as a handle; while the other end of 105
the shaft is screw-threaded to receive the
lock-nut 17. A coil spring 18 within the
hollow handle surrounds the shaft, and
forces the disk against the wall of its tube
with sufficient pressure to hold it in any de- no
sired position of axial adjustment.
To connect the coupling to the talking-
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machine, the flaring horn is removed from
socket 6, and the cup 11 and elbow 10 are
inserted into the throat 5, and the cap 7—

8

engaged with the socket 6 and then screwed
5 down. The free engagement of the tube 9

upon the elbow member 10 permits this to

be done without moving the rubber cup. If

desired, the flexible tube 1 can be removed
beforehand, and then restored to place after

10 the coupling has been screwed home. To
remove the parts, the flexible tubing 1 can
first be pulled off the end of the tube 9 ; and
the cap 7—8 unscrewed, and then the parts
drawn out from the socket.

] 5 It will be observed that the throat and
socket 5—6 of the sound-conduit are of sub-

stantial diameter, very much larger than
that of the listening-tube itself; and it has
been found that if the listening-tube should

20 terminate at or a little beyond the cap, then
there will be formed (within the throat) a
sort of resonance-chamber which interferes

with the clearness and the accurate definition

of the sounds. But this objection seems to

25 be entirely removed by the presence of the

obturator 11.

In the reproduction of different sound-
records containing language-lessons, consid-

erable differences in loudness are naturally

30 to be expected; and it has been found very
desirable to employ a sound-modifier such
as damper 14. By means of this damper the

listener can more or less muffle the louder
sounds, yet can be able to receive the full

35 volume of the fainter sounds. However, if

desired, a sound-modifier can be dispensed
with and the other parts employed alone.

The invention has thus been described

with considerable detail, but only for the

40 sake of clearness; since it is not limited to

the precise construction and arrangement of

parts shoAvn and described. Various modifi-

cations of the mechanical construction of the

cap 7—8 might be resorted to ; the shape and
45 curvature of the elbow-member might be

varied considerably, according to the shape
and direction of the socket and throat of

the sound-conduit; and the shape of the cup
11, as well as its position within the throat,

50 might also be varied to suit the requirements
of the particular talking-machine.

Having thus described my invention, what
I claim is:

1. A coupling for listening-tubes for talk-

55 ing-machines, comprising a screw-threaded

cap adapted to be screwed into or out of the

socket in the sound-conveyer of the talking-

machine, a tubular member rigidly secured

to said cap and passing therethrough to

60 communicate at its outer end with the lis-

tening tube, a tubular elbow-member tele-

scoping freely with the inner end of the

last-named member, and a rubber cup fitted

snugly upon the other end of said elbow-
member and adapted to fit snugly within the 65

throat of the sound-conduit.
2. A coupling for listening-tubes for talk-

ing-machines, comprising an obturator
adapted to fit snugly within the. throat of
the sound-conduit of the talking-machine, a 70

cap adapted to be detachably secured over
the outlet of said sound-conduit, and a tu-

bular passage connecting said obturator and
cap and providing a reduced passage there-

through for communicating with the listen- 75

ing-tube.

3. The combination of a talking-machine
having the usual tone-arm swinging from a

stationary support and with a comparatively
large throat at the pivoted end thereof, an 80

obturator fitted snugly yet removably within
said throat, and a reduced passageway ex-

tending through said obturator and adapted
to receive a listening-tube of smaller diam-
eter than the throat of said tone-arm. 85

4. The combination of a talking-machine

having the usual tone-arm swinging from a

stationary support and with a comparatively

large throat at the pivoted end thereof, an
obturator fitted snugly yet removably within 90

said throat, a reduced passageway extending

through said obturator, and means carried

at the outer end of said sound-conduit for

centering said passageway.
5. A coupling for listening-tubes for talk- 95

ing-machines, comprising an obturator

adapted to fit snugly within the throat of

the sound-conduit of said machine, a tubular

member carried by and passing through said

obturator, a cap adapted to be secured de- 100

tachably over the outlet of said conduit, a

tubular member secured to and passing

through said cap and telescoping freely with

the first-named tubular member, a third tu-

bular member carrying a sound-modifier and 105

secured to the second-named tubular mem-
ber, and a flexible listening-tube secured to

the last-named member.
6. A coupling for listening-tubes for talk-

ing-machines, comprising a detachable cap 110

adapted to cover the stationary outlet of the

sound-conduit, a tubular member passing

through said cap and adapted to receive the

listening-tube, a second tubular member
fitted freely on the other end of the first- 115

named member and carrying an obturator

fitted snugly within the throat of the sound-

conduit.

In testimony whereof I have signed this

specification in the presence of two subscrib- 120

ing witnesses.

HULBEET A. YEKKES.

Witnesses

:

Lillian E. Moore,
Ralph L. Scott.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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SOUND-RECORD.

1,107,502. Specification of Letters Patent. Patented Aug. 18, 1914.

Application filed May 18, 1911. Serial No. 628,029.

To all whom it may concern

:

Be it known that I, Victor H. Emerson, a

citizen of the United States of America, and
a resident of New York city, New York,

have invented a new and useful Improve-
ment in Sound-Records, which invention is

fully set forth in the following specification.

This invention relates to sound-records
for talking-machines and the production
thereof. It is particularly adapted for

records in the form of a flat tablet or disk

having the record-groove of practically-

uniform depth arranged thereon in spiral

form and characterized by lateral irregu-

15 larities corresponding to sound-waves (com-
monly known as "zigzag disk records");
but the invention is likewise applicable to

disk records having the spirally-arranged

record-groove of varying depth (commonly
known as the "up-and-down records") ; and
the invention is also applicable to record-

grooves of either type upon tablets of cylin-

drical or other form.
This invention is based upon my novel

25 manner or process of producing the "origi-

nal sound-record," and the use of my novel

"recording-stylus," which, however, are not

here claimed.

The invention here claimed consists of my
30 novel sound-records themselves (both "ori-

ginal records" and also commercial records

obtained therefrom).
My invention consists further in the vari-

ous details and features hereinafter set forth

and claimed.
The invention will be best understood by

reference to the annexed drawings which
illustrate various portions thereof.

In these drawings, -Figures 1 and 2 are

40 elevations, indicating conventionally the

production of original sound-records by my
invention. Fig. 3 is a side.-view on an en-

larged scale, showing my recording-stylus in

the preferred method of using it. Fig. 4 is

45 a modification of the same. Fig. 5 is a

horizontal section through the stylus at the

surface of the tablet in Fig. 3. Fig. 6 repre-

sents conventionally an electroplating bath,

and Fig. 7 a press, as practical means for

50 obtaining copies of the original. Fig. 8 is a

plan, upon a greatly-exaggerated scale, illus-

trating conventionally a portion of my new

record groove; and Fig. 9 is a similar con-
ventional plan of the record-groove of the
prior art. 55
As my invention is intended primarily for

zigzag disk records (though applicable to
other forms and types) I will describe it in

that connection.

Eeferring to Figs. 1, 3 and 5,—-1 repre- GO
sents the flat record-tablet, which broadly
speaking is of the , wax-like composition
commonly used in this art. 2 represents a
sound-box, upon which the new stylus 3 is

mounted in the ordinary manner. The tab- 65
let 1 is carried upon the usual turntable and
revolves in the direction indicated by the
arrow.
My new stylus has the operating portion

or tip in the form of a cone, being rounded 70
off uniformly on all sides, as indicated in
Fig. 3. It is not essential that this record-
ing-tip should be a precise mathematical
cone. It is sufficient that in cross section it

should be practically symmetrical, and with- 75
out any cutting-edges, as indicated in Fig. 5,

where it is practically elliptical, being a sec-

tion through a cone by a plane at an angle
to the axis of the cone. Figs. 1 and 3 indi-
cate the preferred manner of using this 80
stylus in making the record. The stylus is

shown at an angle of about 45° (more or
less) to the surface of the tablet. The effect

of revolving the turntable and tablet 1 in
the direction shown in Fig. 1 is the same as 85
if the stylus 3 were shoved point foremost.
In its passage through the material of the
tablet, the stylus cleaves or plows its way,
removing the material from the tablet in the
form of a fine thread or shaving, or under 90
favorable conditions as separate particles in

powdery form (according to the consistency
of the material). Apparently the extreme
tip or acute point of the stylus 3 first cleaves

its way, crushing the material out as a plow, 95
while the successive wider portions of the
stylus (above the extreme tip) serve to si-

multaneously crush and smooth or polish the

side-walls 01 the record-groove. As the re-

sult of this operation, I have recorded selec- 100

tions which, when copied in more durable

form and audibly reproduced, manifest re-

markably superior quality. This method of

producing the original record, wherein the
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material is removed entirely from the tablet

to produce the record-groove is distin-

guished from the "cutting-out" of U. S.

Letters-Patent No. 896,059, granted Aug.
5 11, 1908 ; and my new process is distin-

guished on the other hand from the "dis-

placing" operation described in U. S. Let-

ters-Patent No. 941,010, granted Nov. 23,

1909, according to which latter patent the

10 material is not removed from the tablet but
merely shoved to either side of the " record-

groove."
Instead of shoving the stylus 3 through

the surface of the tablet as indicated in Figs.

15 1 and 3, it may be dragged through the

tablet as indicated in Fig. 4; and instead

of employing a flat tablet or disk 1, as in-

dicated in Fig. 1, 1 may employ a cylindrical

tablet la , as indicated in Fig. 2 ; and instead

20 of having the sound-box with its stylus ar-

ranged to vibrate laterally (in the plane of

the surface of the tablet) as in Fig. 1, the

parts may be arranged as in Fig. 2 so that

the stylus 3a will vibrate to and fro to pro-

25 cluce the up-and-down type of record-groove.

In employing my invention, the up-and-
down type of record-groove may be applied

to a disk tablet, or the zigzag type to a

cylindrical tablet. This method of produc-

30 ing. original records may be practised with
any usual record-composition; but, better

results can be obtained if the composition be

especially adapted for the purpose. Among
other compositions, I have employed with

35 success a mixture of about two parts bees-

wax and two parts stearic acid with one

part of carnauba wax; although these pro-

portions may be varied greatly and different

ingredients employed. In using that par-

40 ticular formula I have found that the same
is liable to solidify with more or less

crystallization, which is objectionable; and
I bave found that this objection may be

overcome by pouring the melted mixture
45 just referee! to over a flat metal plate, to ob-

tain a comparatively thin layer, which is

suitable for the purpose. Of course, im-
mediately before using a record-tablet for

recording, the surface thereof is turned true

50 by a shaving-knife in the usual manner prac-

tised in the production of disk sound-
records.

The characteristics, which a suitable rec-

ord-material should present, are that the

55 material must be crisp, or crumbly, or

"crushable," or chalky, or "short," or fri-

able,—as distinguished from a yielding,

spongy, tenacious, cohesive, stick}7
, and

"pully," material. The function or opera-

60 tion of my new recording-stylus appears to

be to crush or break-up the material, which
operation is best carried on upon a material
of the character above described as "fri-

able,"—whereas in a material of the yielding

65 and tenacious character, the particles re-

moved to produce the record-groove would
adhere or cling to the tablet and thereby de-

face the sound-record ; moreover, the ma-
terial itself, by which 1 mean the body of
the tablet, would tend to "spring back" and 70
to that extent mar or deface or obliterate

the impressions already produced by the

stylus.

Having obtained an original sound-record
as above indicated, by means of the stylus 75

above described (when emploj'ed in the man-
ner set forth), and in a material of the

character described—such original sound-
records can be employed for direct, audible

reproduction. But preferably duplicates or 80

copies will be made therefrom in any desired

manner. For obtaining duplicates of the

disk type, I would employ the electroplating

process indicated in Fig. 6, followed by
pressing the electroplates thereby obtained 85

into suitable thermo-plastic material, as in-

dicated in Fig. 7. This process is fully set

forth in U. S. Letters-Patent No. 688,739,

granted Dec. 10, 1901.

Various processes of duplicating have 90

been employed for copj'ing cylindrical rec-

ords; and the particular method employed
for the purpose with either form of record

is not material so long as duplicates or

copies of my original record-goove are ob- 95

tained.

"With regard to the record-tablet and its

quality, I have found that it is sometimes
desirable to give the surface of the record-

tablet a preliminary coating of graphite. 100

finely-powdered graphite being carefully

brushed over the surface to ccat the same
thoroughly. This serves as a lubricant, and
permits the stylus to vibrate with less op-

position so as to produce a record-groove 105

that gives a more true indication of the

original sound-waves. When this graphit-

ing is employed, the recording-stylus seems
to carry more or less of the graphite down
with it, the graphite being found as a thin, 110

faint coating upon the bottom and side-

walls of the record-groove. However, when
the material is otherwise of the proper con-

sistency, I prefer not to use the graphiting
step above referred to—in fact I find it not 115

so desirable.

Referring now to the greatly exaggerated
conventional views of Figs. 8 and 9: 21, 22,

23, etc. indicate different positions occupied
by my recording-stylus in producing the 120

record-groove whose side-walls are indicated
by 31 and 32. It is obvious that if the
groove be measured by a line extending at

right angles from any particular portion of
the side-wall of the record-groove, the dis- 125

tance across or the effective width of the
groove is constant,—being the diameter of
the recording-stylus. On the other hand,
referring to Fig. 9, the successive positions
of the flattened recording-stylus heretofore 130
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employed, are indicated by 41, 41, etc. ; and
the side-walls of the record-groove produced
thereby are indicated by 51 and 52. It is

obvious that measured transversely by the

5 parallel lines corresponding to the width
of this old recording-stylus, this record-

groove is of constant width; but measured
by a line at right angles from any particu-

lar portion of the side-wall of the old rec-

10 ord-groove, the same will be found to be
of varying width,—being wider where the
recording-stylus 41 was advancing straight

ahead, and being narrower where the record-

ing-stylus 41 was advancing in an oblique
15 direction. Consequently the record-grooves

of the records heretofore known are not of

constant effective width. This is one dis-

tinctive feature of my sound-record ; namely,
that it has a record-groove " of constant ef-

20 fective width." This is valuable in repro-
ducing. With the prior records it is obvi-

ous that the reprodncing-stylus must be no
larger than the narrowest portion of the
record-groove,—which means that the re-

25 producing-stylus must be of smaller dimen-
sions than the recording-stylus; and this

means that the reproclucing-stylus does not
fit truly in the groove, and is liable to more
or less rattle in reproducing. Or if a re-

30 pi*oducing-stylus be employed of substan-
tially the same dimensions as the recording-
stylus, then in reproducing it has to tear its

way through the narrower portions of the
record-groove, which not only injures the

35 walls or record-surface of those portions of
the groove, but likewise wears or grinds the
extreme tip of the needle. In my new rec-

ord-groove, on the contrary, a reproducing-
stylus of precisely the same size and shape

40 as the recording-stylus may be employed,
and it will follow freely and intimately
throughout the entire length of the record-
groove with less wear upon the needle itself

and upon the walls of the groove, thereby
4 5 prolonging the life of both.

It might be imagined that the keen cut-
ting-edges indicated in the recording-stylus
heretofore employed are more efficient in
that they can produce the more minute

50 indentations corresponding to the overtones,
but this is not of any importance. Assum-
ing for the moment that it is true, yet the
reproducing-stylus, if it cannot enter the
more minute indentations, would not be able

55 to reproduce from them. But, as a matter
of fact, my rounded and non-cutting record-
ing-stylus produces just the same number of
alternating concavities and convexities in the
side-walls of the groove, and of just the

00 same frequency, and of the same relative

depths and shallownesses, as in case of the
keen-edged cutting-out tool. And the audi-
ble reproductions are even more faithful,
because the reproducing-stylus (being of the

65 same shape and size j\s the recorders) can

enter wherever the recorder went; and, fur-

ther, the side-walls of my new groove seem
smoother than the " cut " walls of the prior
art.

I have thus described my invention and 70

an embodiment thereof, with considerable
detail, but merely for the sake of clearness,

since my invention is not limited to the pre-
cise details thus set forth. The spirit of my
invention involves each of the following 75

broad features :—the employment for re-

cording purposes of a stylus which is prac-
tically symmetrical in cross-section and
without any cutting-edges and without being
flattened longitudinally of the record- 80

groove: the employment of such stylus in
crushing out and removing the material
from the tablet which forms the record-
groove as distinguished from " cutting out "

of the material and as distinguished from 85

merely displacing the material without re-

moving it from the tablet ; and the employ-
ment of said stylus in such a method with a
material which I may designate as " friable."
And, in case of zigzag records, the produc- 90

tion of a record-groove which shall have a
constant effective width.
My invention consists further in produc-

ing commercial duplicates or copies, in hard
and more durable material, of such record- 95

groove of constant effective width ; and in a
commercial sound-record having that char-
acteristic. Finally, the extreme tip of my
new stylus produces a sharply-defined track
in the extreme bottom of the grooves, which 100
the tip of the reproducer follows with ut-
most fidelity; that is to say, the opposite
walls of my new record-groove converge to
a narrow line, so that the groove in cross-
section may be defined as V-shaped. 105
Having thus described my invention, I

claim
1. A sound-record of the zigzag type con-

sisting of a tablet of friable material having
a record-groove formed therein by crushing 1 1

out and removing the material to produce a
groove of constant effective width.

2. A sound-record consisting of a tablet
of friable material having a record-groove
of substantially uniform depth and of con- 115
stant effective width and formed by crush-
ing out and removing the material from
said tablet.

3. A sound-record consisting of a tablet
of friable material having a record-groove 120

of substantially uniform depth and of con-
stant effective width, the undulations of
which are formed directly in accordance
with the vibrations from a source of sound.

4. A sound-record consisting of a tablet 125

of friable material having a record-groove
formed therein by crushing out and remov-
ing the material.

5. A sound-record consisting of a tablet

having a substantially V-shaped record- L30
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groove of uniform depth and constant effec-

tive width, the undulations of which are

formed directly in accordance with the vi-

brations from a source of sound, said rec-

5 ord-groove being characterized by having
its bottom consisting of a sharply defined

zigzag line corresponding to sound-waves.
6. A sound-record consisting of a tablet

having a substantially V - shaped record-

10 groove of uniform depth and constant effec-

tive width, the undulations of which are

formed directly in accordance with the vi-

brations from a source of sound.
7. A sound-record consisting of a tablet

15 having a record-groove of constant effective

width produced by crushing out and re-

moving the material to produce lateral un-
dulations by and in accordance with sound-
waves.

20 8. A sound-record consisting of a tablet

having a record-groove of constant effective

width formed from a similar record-groove
produced by crushing out and removing the
material to produce lateral undulations by

25 and in accordance with sound-waves.
9. A sound-record consisting of a tablet

having a record-groove formed therein by
crumbling the material and removing it

having

from the tablet by and in accordance with
sound-waves. 30

10. A sound-record consisting of a tablet

a record-groove formed from an
original record-groove produced by crum-
bling out the material of a suitable record-

tablet and removing it therefrom by and in 35
accordance with sound-waves.

11. A sound-record consisting of a tablet

having a record-groove of substantially uni-
form depth and of constant effective width,
the undulations of which are formed di- 40
rectly in accordance with the vibrations
from a source of sound.

12. A soimd-record consisting of a tablet

having a zigzag record-groove of substan-
tially uniform depth and of constant effec- 45
tive width, the undulations of which are

formed directly in accordance with the vi-

brations from a source of sound.
In testimony whereof I have signed this

specification in the presence of two subscrib- 50
ing witnesses.

VICTOE H. EMERSON.

Witnesses

:

C. A. L. Massie,
Ralph L. Scott.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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MACHINE COMPANY, A CORPORATION OE NEW JERSEY.

TALKING-MACHINE.

1,107,597. Specification, of letters Patent. Patented Aug. 18, 1914.
Application filed July 10, 1909. Serial No. 508,865.

To all whom it may concern:
Be it known that I, John C. English, a

citizen of the United States, and a resident

of the city of Camden, county of Camden,
5 and State of New Jersey, have invented

certain new and useful Improvements in

Talking-Machines, of which Mae following

is a full, clear, and exact description, ref-

erence being had to the accompanying draw-
10 ings, forming part of this specification.

The main objects of this invention are, to

provide an improved compact inclosed talk-

ing machine; to provide an improved talk-

ing machine having a record support and a

15 jointed amplifier in which the major por-

tion or delivery end of the amplifier is ad-

justable toward and away from the record

support; to provide an improved talking

machine having a record support, actuating

20 mechanism, and a jointed amplifier above
the record support, all inclosed in a cabinet

;

to provide a talking machine having a rec-

ord support, actuating mechanism, and an
amplifier, all inclosed in a cabinet compris-

25 ing a body portion and an adjustable cover,

and in which the delivery end of the am-
plifier may be adjusted outside of the body
of the cabinet between the body and the

cover, and independently of the cover; to

30 provide means for automatically returning

a sound box arm to an inoperative position

at one side of the record support; and to

provide other improvements as will appear
hereinafter.

35 In the accompanying drawings, Figure 1

is a fragmentary side elevation partly in

vertical section, of a talking machine con-

structed in accordance with this invention;

Fig. 2 a similar side elevation partly in ver-

40 tical section showing the parts of the same
in inoperative position; Fig. 3 a fragmen-
tary top plan view of the same showing the

cabinet closed and the parts of the machine
in inoperative position.

45 Referring to the drawings, one embodi-
ment of this invention comprises a casing or

cabinet having a body portion 1 open at its

upper end and provided with a cover 2

hinged thereto upon a horizontal axis as at

50 3, forming a closure for the upper end of the

body portion. This cover comprises a top
wall 4 having a downwardly flaring rim 5

forming the sides of the cover.

The body of the cabinet is divided by a

horizontal partition 6, into an upper com- 55
partment 7 and a lower compartment 8, and
this partition is provided with a rectangular
aperture 9 in which rests a motor casing 10
containing the actuating mechanism (not
shown) of the machine. go
Mounted upon the top 11 of the motor cas-

ing 10, and within the upper compartment
6 of the cabinet is a rotary disk record sup-
port 12 adapted to hold the usual disk sound
record 13. Arranged above the record sup- 65
port in position to cooperate therewith is

the usual sound box 15 mounted upon the
usual U-shaped tube 16 pivotally supported
by the free end of a forwardly tapering
tubular sound box arm 17. The sound box 70
arm is arranged in a substantially hori-
zontal plane and the larger end of the arm
is curved upwardly through an arc of about
90 degrees and fits rotatably within a cylin-
drical aperture 19 of an annular lateral ex- 75
tension 20 of a vertical bracket 21. The
lower end of the bracket 21 is provided with
laterally extending flanges 22 and is se-

cured rigidly to the horizontal partition 6
of the cabinet by means of screws or other 80
suitable fastening devices 23 which pass
through the flanges 22 and into the parti-
tion.

For rotatably holding the sound box arm
17 in position, a vertical pivot 25 is secured 85
at its upper end centrally in a spider 26,
which fits snugly within the cylindrical
opening 19 of the bracket, and the lower
end of the pivot passes through a lug or
sleeve 27 projecting downwardly from the 90
arm, and engages in a suitable socket 28 in

the bracket beneath the arm, the arm being
held rigid with the pivot by means of a set

screw 29 and the ends of the pivot being
rotatably mounted in the spider and bracket 95
respectively. The sound box arm is thus
mounted to swing in a horizontal plane
about a fixed vertical axis.

The tapering tubular sound box arm 17
may be considered as forming the neck or 100
smaller portion of a jointed sectional sub-

stantially U-shaped sound amplifier, (lie

body or major portion 30 of which is mov-
able with respect to (he nock. The body of

the amplifier is preferably so proportioned 105

and located as to be at all times out of con-

tact with any part of the cabinet and above
the plane of the upper edges of the body of
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the cabinet, and to be surrounded by the
downwardly flaring rim of the cover 2,

when the cover is closed. This body is pref-
erably substantially rectangular and oblong

5 in transverse section and comparatively
flat, comprising two substantially flat sound-
ing boards 31 and 32 forming the top and
bottom respectively of the body of the am-
plifier, and two substantially flat vertically

1© arranged boards 33 and 34 forming the
sides of the body. The top and bottom
boards diverge slightly forwardly toward
the front of the cabinet and the sides of
the amplifier also diverge forwardry but

15 to a greater degree than the top and
bottom.
The inner ends of the four boards of the

body of the amplifier, are snugly fitted in a
transversely rectangular rigid socket 35

20 formed by the outer end of a hollow rigid
longitudinally tapering elbow 36. The rear
or smaller portion of the elbow 36 curves
downwardly, preferably through about 90
degrees, terminating in a cylindrical convex

25 transverse end wall 37, adapted to engage
against the coaxial cylindrically concave
transverse end wall 38 of the upper portion
of the fixed bracket 21, supporting the
sound box arm.

30 The elbow 36 is pivoted upon horizontal
trunnions 40 rigid with the elbow and ex-

tending in opposite directions therefrom re-

spectively, which are rotatably mounted in

suitable apertures or bearings 41 in the up-
35 per ends of upwardly extending arms 42.

The lower ends of the arms 42 are rigidly

secured by screws 43, or other suitable

means, to the opposite sides respectively of

the annular extension 20 of the fixed bracket
40 21. the axis of the trunnions being coinci-

dent with the axis of curvature of the cylin-

drical end of the elbow and the correspond-
ing cylindrical end of the bracket. The
body 30 of the amplifier is thus mounted to

45 swing about the fixed axis of the trunnions
40, and in a plane transverse and substan-
tially perpendicular to the plane of the rec-

ord support, the convex, end of the elbow
sliding over the concave surface of the

50 bracket, and the interior of the amplifier be-

ing kept in communication with the interior

of the sound box arm.
For holding the body 30 of the amplifier

in any desired position of movement about
55 its longitudinal axis, the elbow 36 is pro-

vided with a segment 45 provided with a se-

ries of spaced teeth arranged in an arc con-

centric with the axis of movement of the

body and adapted to be engaged by the up-
60 per curved free end of a base spring catch

46, the lower end of which is rigidly con-

nected to the fixed bracket 21 by a screw 47
or other suitable means. The upper end of

the spring catch is curved to fit in the re-

65 cesses between the teeth of the segment and

yields to permit of the manual movement of
the body of the amplifier but holds it against
being displaced by its own weight.
A yielding stop 48 of rubber or other suit-

able material is arranged in a recess in the 70
upper surface of the front portion of the
bracket 21 to engage against the under sur-
face of the elbow 36 to hold the elbow when
in its lowest position, and to prevent any in-

jury to the machine by the accidental drop- 75
ping of the body of the amplifier. The stop
is preferably so positioned that it will hold
the body 30 of the amplifier in a substan-
tially horizontal position.

For supporting the cover 2 in any desired 80
position, of movement about its hinges, a bar
50 is pivoted at one end upon a plate 51 at-

tached to the inner surface of one side of the
cover and is provided adjacent its opposite
end upon its under edge with notches 52 85
adapted to receive a pm or cross bar 53
which extends across an aperture 54 in a
plate 55 attached to the upper side of the
horizontal partition 6, the partition being
provided with an aperture registering with 90
the aperture in the plate to permit the bar
50 to pass therethrough.
For automatically swinging the sound box

arm about its horizontal pivot, and into in-

operative position, as shown in Figs. 2 and 95

3, the U tube 16 is provided with a detach-
able sleeve 60 carrying therewith a crank
arm 61 to the free end of which is pivoted
one end of a rod 62. the other end of which
is slidably mounted in an aperture provided 100
therefor in the upper end of an upright
standard 63 rotatably mounted upon a base
64 rigid with the partition 6 of the cabinet.

An adjustable sleeve or stop 65 is slidably

mounted upon the rod 62 and held in place 105
by a set screw, and between this stop and the
standard 63, the rod is surrounded by a
spiral spring 66. The stop is so positioned
on the rod 63 that when the sound box is in

operation traveling across a record the 110
spring will not be acted upon by any force

tending to compress it, and will not have
apy influence upon the movement of the
sound box, but when the box is lifted man-
ually from its operative position and in- 115
verted over the sound box arm, the rod will

be forced rearwardly by the crank arm
through the standard 63 compressing the
spiral spring 66. Upon the release of the

sound box thus inverted, the compressed 120

spring will expand against the stop forcing
the rod outwardly and swinging the sound
box arm outwardly and to one side of the
body of the amplifier so that the amplifier

may be swung into its lowest position with- 125
out interfering with the sound box.

In operating the machine, the cover is first

raised and held in suitable position by means
of the notched bar 50. the amplifier is then
raised and is automatically held in suitable is f
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position by the spring 46 engaging in one of

the recesses in the notched segment 45. A
record is then placed upon the record sup-

port, whereupon the sound box arm may be

5 swung into position and the sound box
swung down into engagement with the rec-

ord whereupon the actuating mechanism
may be released. The amplifier may then
be swung downwardly to bring the mouth

10 of the amplifier below the adjacent end of

the cover, and if preferred, to bring the am-
plifier into a substantially horizontal posi-

tion as shown in Fig. 1. When not in oper-

ation, the machine is ordinarily kept with

15 the sound box inverted upon its arm and at

one side of the amplifier, and with the am-
plifier in its lowest position and resting upon
the yielding stop 48, and with the cover
closed upon the body of the cabinet.

20 The internal surfaces of the downwardly
flaring sides of the cover form with the in-

ner surface of the top of the cover a flaring

reflector which may be inclined to direct the

sound waves set up in the air within the

25 cabinet surrounding the body of the ampli-
fier, forwardly from the cabinet through the

opening thus formed between the cover and
the body of the cabinet, and these sounds
would mingle with the sounds issuing from

30 the mouth or delivery end of the amplifier

and are thought to increase the efficiency of
the machine.
Although only one form of this invention

is here illustrated, it is obvious that the in-

85 vention is not limited to the particular form
shown, as many changes might be made in

the construction without departing from the

spirit of this invention or the scope of the

appended claims.

40 Having thus described my invention, I
claim and desire to protect by Letters Pat-
ent of the United States

:

1. The combination with a record sup-
port, of sound reproducing mechanism ar-

45 ranged to cooperate with said support, a
jointed amplifier having independently mov-
able sections comprising a movable delivery

end mounted above said support, communi-
cating with said reproducing mechanism,

50 and a cabinet wholly inclosing said ampli-
fier and having a cover movable independ-
ently of said delivery end.

2. In a talking machine, the combination
with a record support, of sound reproducing

55 means arranged to cooperate therewith, a

jointed sectional amplifier having a major
portion arranged above said support to

swing upon a fixed axis, and a casing in-

closing said amplifier and having a cover'

60 movable independently of said major por-
tion upon an axis parallel with the axis of
oscillation of said major portion.

3. In a talking machine, the combination
with a sound box arm arranged to oscillate

66 in a substantially horizontal plane, of a

sound box carried by said arm and movable
with respect thereto, and means connected
to said sound box whereby a movement of

said box with respect to said arm reacts to

effect a movement of said arm in its hori- 70
zontal plane.

4. In a talking machine, the combination
with a swinging sound box arm, of a sound
box carried thereby and invertible with re-

spect thereto, and means actuated by the 75
inversion of said sound box to swing said

sound box arm into inoperative position.

5. The combination with a movable sup-
port, of a sound box movably carried there-

by and means actuated by a movement of so
said sound box with respect to said support
for moving said support into an inoperative
position.

6. In a talking machine, the combination
with a sound box arm mounted to swing 85
about a fixed axis, of a sound box pivotally

supported thereon,, and means actuated by
a partial rotation of said sound box upon
its axis with respect to said arm to swing
the said arm into an inoperative position. 90

7. The combination with a sound box arm
mounted to swing about a fixed axis, of a
U-shaped tube rotatably mounted upon said

arm, a sound box carried by said U-shaped
tube, a crank arm rigid with said tube, a 95
rod pivoted at one end of said crank arm, a

rotary standard slidably supporting the
other end of said rod, a stop arranged upon
said rod, and yielding means between said
stop and said rotary standard. 100

8. In a talking machine, the combination
with a fixed member, provided with a cylin-

drical concave upper end, the axis of said
concave end being substantially horizontal,

and said upper end being provided with a 105
vertical cylindrical opening therein, a tubu-
lar sound box arm having an upwardly
turned end projecting rotatably within said
opening, a spider fitting snugly within said
opening above said end of said arm, and a no
vertical pivot having its upper end mounted
in said spider extending through said arm,
supporting said arm, a hollow elbow having
a downwardly turned cylindrical convex
end coaxial with the concave end of said 115
bracket and cooperating therewith, and am-
plifying means supported by said elbow.

9. In a talking machine, the combination
with a sound box, of a sound box arm sup-
porting said sound box and restrained to 120
swing in a fixed plane, amplifying means
communicating with said sound box and re-

strained to swing independently (hereof in

a fixed plane transverse to the plane of

movement of said arm, and a cabinet wholly 125
inclosing, and having a cover movable inde-

pendently of, said amplifying moans.
10. In a talking machine, the combination

with a record support, of sound reproducing
means arranged to cooperate with a sound uo
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record on said support, an arm carrying said

sound reproducing means and mounted to

swing across said record support, sound am-
plifying means cooperating with said sound

5 reproducing means and arranged to swing
independently thereof and toward and away
from said record support, and a cabinet

wholly inclosing, and having a cover mov-
able independently of, said amplifying

10 means.
11. In a talking machine, the combination

with a record support, of sound reproducing
means arranged to cooperate therewith, a

sound amplifier having a major portion ar-

] 5 ranged above said support to oscillate about
a predetermined horizontal axis, and a cas-

ing inclosing said amplifier and having a

cover movable independently of said major
portion upon an axis spaced from said first

20 mentioned axis.

12. In a talking machine, the combination
of a record support, of sound reproducing
means arranged to cooperate therewith, a

sound amplifier having a major portion
25 mounted to oscillate about a predetermined

axis and communicating with said sound re-

producing means, and a casing inclosing

said amplifier, and having a cover movable
independently of said major portion upon
an axis spaced from said first mentioned 30

axis, said major portion being held sta-

tionary during sound reproduction.

13. In a talking machine, the combination
of a record support, of sound reproducing
means arranged to cooperate with said sup- 35

port, a sound amplifier having a major por-

tion above said support, of a casing entirely

inclosing said amplifier, said casing com-
prising a body portion and a hollow cover

arranged above said body portion and 40

mounted to oscillate thereon, said major
portion being arranged to deliver sound
waves in a straight line through the space
between said cover and said body portion
when said cover is open. 45

In witness whereof, I have hereunto set

my hand this 8th day of July, 1909.

JOHN C. ENGLISH.

Witnesses

:

Edward Karcher MacEwan,
Charles Christopher More.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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To nil wlxom it may concern:
Be it known that I, Walter H. Miller, a

citizen of the United States, and a resident

of Orange, in the county of Essex and State

5 of New Jersey, have invented a certain new
and useful Improvement in Phonographs,
of which the following is a specification.

My invention relates to phonographs, and
particularly to the provision of means for

10 adapting a phonograph to reproduce sound
from records of different types.

My said invention is preferably embodied
in an attachment to a phonograph of well
known form which is in common use and

15 which is normally equipped with a repro-

ducer adapted for reproducing from a sound
record the record groove of which is of con-

stant depth and laterally undulating. The
reproducer point for playing such records is

20 ordinarily known in the art as a " needle " and
such needle and the reproducer or sound-box
of which it forms a part are not adapted for

playing records of other types, as for in-

stance, the type of record in which the
25 sound groove is vertically undulating. Rec-

ords of the character last referred to, how-
ever, could be reproduced upon the phono-
graph to which I have referred without any
change therein other than the substitution

30 of a reproducer adapted for such records in

place of that with which the machine is nor-
mally equipped and which carries a repro-
ducing stylus of the needle t37pe. In ac-

cordance with my invention a second re-

35 oroducer is provided for this purpose. It is

desirable that the attachment of such sec-

ond or additional reproducer for the pur-
pose of adapting the phonograph to play a

different type of record shall be made as
40 simply as possible and in particular that

there be no necessity of doing machine work
upon the phonograph to adapt it for the at-

tachment of the additional reproducer, as

there are large numbers of such machines
45 of the type to which I have referred in the

hands of users, who are not equipped to

make such changes themselves and who
would not go to the expense and trouble of
having alterations made in their machines.

50 I have therefore devised a means Avhereby
an additional reproducer may be applied to

such phonographs in an extremely simple
manner and without the necessity of making
any changes whatever in the machines now

55 in existence, beyond the simple removal of a
nut and its replacement by other parts which

may be furnished with the additional repro-
ducer.

Among the objects of nry invention are
the provision of novel means whereby a 60
phonograph may be adapted for the repro-
duction of records of different types, the
making of an attachment for the purpose
named in such form that it can be readily
attached to the phonograph without de- 65
rangement of the parts thereof and without
the necessity of doing machine or similar
work upon the phonograph, the provision
of means whereby the sound may be con-
veyed either from the reproducer with which 70
the machine was originally equipped or
from the reproducer of my attachment with-
out loss or interference, and the provision
of means for supporting the additional re-

producer of my attachment in inoperative 75
position where it will be out of the way
when not in use.

With the above and related objects in
view, my invention consists of the parts, im-
provements and combinations hereinafter 80
set forth and claimed.

In the drawings forming a part of this
specification, and wherein the same refer-

ence numerals are uniformly applied to
designate the same parts throughout. Fig- 85
ure 1 is a fragmentary side elevational view
of a phonograph of the type with which my
attachment is adapted to be used, equipped
with a second reproducer and embodying
my

_
invention ; Fig. 2 is a view, partiv in 90

horizontal cross section, of the parts illus-

trated in Fig. 1, the sectional portion being
taken on the broken line 2—2, Fig. 1 ; and
Fig. 3 is a fragmentary side view similar
to Fig. 1, but showing the two reproducers 95
arranged in reverse relation from that shown
in Fig. 1.

The reference numeral 1 indicates the
cabinet of the machine, and 2 the rotating
table on which the record is carried during 100
reproduction; 8 the disk record from which
the sound is to be reproduced ; 4 indicates a

bracket attached to the cabinet for carry-
ing the sound conveying and amplifying
means; 5 represents a portion of the sound 105
conveying means which is ordinarily known
as a tone arm and which is pivoted at on
the bracket 4, so as to rotate on a vertical

axis. The amplifying portion of the horn
is denoted by the reference numeral 7. no
The phonograph which I have illustrated

is of well known type and the reproducer
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with which it is normally equipped is

shown at 8, the reproducing point itself,

which is of what is known as the "needle"

type, being indicated at 9. This reproducer

5 is adapted to reproduce sound from sound
records having horizontally undulating
grooves of even depth. This reproducer 8

is attached to the tone arm 5 by means of a

curved connecting tube 10, which is rota-

10 tably received in the bore of the hollow cross-

head 11 formed on the free end of the tone

arm 5. The reproducer 8 being mounted in

this manner, is swiveled to the "tone arm 5

upon a horizontal axis and may be swung
15 downward to rest upon the record, which po-

sition it occupies during the reproduction of

the record, or it may be swung back to rest

upon the top of the tone aria in which posi-

tion it is left when not in use. In the known
20 type of phonograph to which I have re-

ferred, the curved connection tube 10 is pro-

vided with shoulder 12 and with a straight

portion 13 which fits within the transversely

extending aperture in the cross-head 11 of

25 the tone arm 5 and swivels therein, the con-

necting tube 10 being cut away where it com-
municates with the interior of the tone arm
to permit the passage of sound. Ordinarily

the end of the straight portion 13 of the con-
30 necting tube opposite the shoulder 12 re-

ceives a nut which is screwed within the

threaded interior of said connecitng tube

and serves to provide an end bearing for

the connecting tube. I take advantage of
35 this construction in order to facilitate the

attachment of my additional reproducer by
removing the nut to which I have referred,

and attaching additional parts of my own
provision which I shall now proceed to de-

40 scribe. The nut itself is replaced by the mem-
ber 14 which has the shoulder 15 bearing
against the adjacent end of the cross-head 11,

and which therefore serves all the functions

of the nut which it replaces, as well as addi-
45 tional functions. This member 14 is cut

away, as shown at 16, to receive the shoul-

dered end 17 of a reproducer tube 18 which
is swiveled therein: the plate 19 secured by
screws 20 or equivalent devices retaining the

50 shouldered portion IT of the reproducer tube

18 in place within the member 13 and per-

mitting it to swivel therein, as will be read-

ily understood. The reproducer which
forms a part of my attachment, is shown at

55 21. In the type illustrated, this reproducer
carries a permanent reproducing point 22
which has a rounded end or is otherwise

adapted for the reproduction of sound from
grooves varying in depth instead of undu-

60 lating transversely as is the case of the rec-

ord grooves which are adapted to cooperate
with the reproducer 8 and the needle 9. I

also provide means for throwing the interior

of the sound conveyer which comprises the
Uo tapering tone arm 5 and the amplifier 7 into

communication with the reproducer which is

being used for the playing of records. In
the device I have illustrated, this means for

controlling the passage consists of a cork or
other valve 23 which is secured to the stem 70

24, as by being placed between the plates 25,

25 and held thereon by the nut 26. Other
forms of valve may of course be used for this

purpose. The stem 24 extends through an n
opening 27 in the sound conveyer tube 18 75

which is in line with the axis of the swivel

and is provided with a perfectly knurled
knob 29. It will readil}' be understood that

by pulling or pushing on the knob 29 either

the reproducer tube 10 or the reproducer 80

tube 18 may be thrown into communication
with the interior of the sound conveying and
amplifying mechanism.

I also preferably provide means for sup-
porting my additional reproducer when not 85

in use, as in the form illustrated it is evident
that when swung back upon its swiveled
mounting it will not be supported by the

tone arm 5. Any form of support may be
used within my invention. I prefer, how- 90

ever, to provide a form of support which
may be readily supplied and which will not
interfere in any way with the functions of

the device and which may be attached with-

out the necessity of any machine work being 95

done on the phonograph. Such supporting
means is illustrated in the drawing and com-
prises a collar 30 attached by screws or

equivalent means 31 to the exterior of the

cross-head 11 of the tone arm 5, and having 10°

attached thereto a wire or other arm 32 of

convenient form to support the reproducer
21 when not in use. It will be seen that in

the assembling of the parts, after the nut
which is usually used in this form of phono- 105

graph has been dispensed with, the first op-
eration is to place the collar 31 over the

cross-head and secure it in place, after which
the member 14 with the reproducer 21 at-

tached is secured in place in lieu of the nut 110

which is no longer required. In Fig. 1 the
reproducer 8 is shown as supported on the
tone arm 5 and the reproducer 21 is in op-
erative position in contact with the record.

In Fig. 3 the reproducer forming part of my 115

attachment is shown as supported on the
arm 32 and in this position it is inoperative.
In this view the reproducer 8 is depressed
and is in operative contact with the record
for the reproduction of sound.
Having now described my invention, I

claim

:

1. In a phonograph, the combination with
a hollow sound conveyer, of a plurality of
reproducers secured thereto, and a hand j
operated push valve for throwing any one
of said reproducers into communication
with the interior of said sound conveyer,
substantially as set forth.

120

2. In a phonograph, the combination with
130
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a hollow sound conveyer, of a plurality of

reproducers secured thereto, and a push
valve in said sound conveyer and provided
with an exteriorly projecting handle for

5 throwing any one of said reproducers into

communication with said sound converyer,

substantially as set forth.

3. In a phonograph, the combination with
a hollow sound conveyer, of a reproducer

10 swiveled thereto on one side, a second re-

producer swiveled thereto on the other side,

and a push valve in said sound conveyer for

causing either of said reproducers to com-
municate with the interior of said sound

15 conveyer at will, substantially as set forth.

4. In a phonograph, the combination with
a hollow sound conveyer, of two repro-

ducers adapted for reproduction from rec-

ords of different types rotatably secured

20 thereto, and a push valve in said sound con-

veyer for throwing either of said repro-

ducers into communication with the inte-

rior of said sound conveyer, substantially as

set forth.

25 5. In a phonograph, the combination with
a hollow sound conveyer, of two separate
reproducers swiveled thereto, and a single

hand operated means for throwing either of

said reproducers into communication with
30 the interior of said sound conveyer, substan-

tially as set forth.

6. In a phonograph, a sound conveyer, a
pair of reproducers swiveled thereto at op-

posite points, a valve for throwing either

3 5 of said reproducers into communication
with the interior of said sound conveyer,

and means located in the common axis of

the swivels for operating said valve, sub-

stantially as set forth.

40 7. In a phonograph, the combination with
a sound conveyer comprising a horizontally

movable tone arm, of a reproducer, a con-

necting tube for said reproducer swiveled
in the tone arm, a push valve in said con-

45 necting tube, a second reproducer, a connect-

ing tube therefor, means for connecting said

last named connecting tube with the first

named connecting tube, said means also pro-
viding an end bearing for the first named

50 connecting tube and an exteriorly project-

ing means for operating said push valve,

substantially as set forth.

8. In a phonograph, the combination with
a sound conveyer comprising a horizontally

rotatable tone arm provided with an aper- 55
tured cross head at its free end, of a re-

producer a curved sound conveying tube
connected to said reproducer and rotatively

received within said, cross head and pro-
vided with a shoulder limiting the extent of 60

its entry into said cross head and also pro-
vided at its end with an internal screw
thread, a second reproducer, a connecting
tube communicating with said second re-

producer, a member in which the last 65
named connecting tube is swiveled to rotate,

said member being provided with an exter-

nal screw thread to fit within the internal

screw thread in the end of the first named
connecting tube said member also being pro- 70

vided with a shoulder which prevents end-
wise movement of the first named connect-

ing tube when the parts are assembled, and
means for supporting the last named re-

producer when not in use, substantially as 75

set forth.

9. As a new article of manufacture, an at-

tachment for a phonograph, which phono-
graph comprises a tone arm, a reproducer
and a connecting tube swiveled to said tone 80
arm, said attachment comprising a curved
connecting tube, a sound reproducer at-

tached to one end thereof, said connecting
tube being adapted to be swiveled at its

opposite end to said tone arm opposite the 85
connecting tube thereof and in line there-

with, a valve adapted to close either of said
connecting tubes and leave the remaining
connecting tube in communication with said

tone arm, and means extending through the 90
wall of the attachment connecting tube for
operating said valve, substantially as set

forth.

In witness whereof, I have signed my
name hereto in the presence of two wit- 95

nesses, this 19th day of October, 1911.

WALTER H. MILLER.
Witnesses

:

LOUIS C. GoETTING,
Marjokie Keedwell.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Clinton E. Woods,

a citizen of the United States, and a resident

of Bridgeport, Fairfield county, Connecti-

5 cut, have invented a new and useful Im-
provement in Talking-Machines, which in-

vention is fully set forth in the following

specification.

My invention relates to the sound-eon-

10 veyer employed in talking-machines for con-

necting the sound-box with the amplifying
horn. This conveyer is frequent!}' referred

to in the art as a " tone-arm."
One object of the invention is to produce a

15 tone-arm that is correctly designed, from an
acoustical point of view, and with a con-

tinuous and unobstructed passage-way for

the sound-waves from the vibrating dia-

phragm to the horn.

20 , Another object is the production of a tone-

arm which shall be free from vibration and
free from rattling of the parts, yet capable
of universal movement.
A further object is the production of a

25 standardized tone-arm,—that is, one which
can be used to equal advantage on a " visible

horn" machine or a "concealed horn" ma-
chine,—at the same time being simple and
efficient in construction, and attractive in

30 appearance.
The invention will be best understood by

reference to the accompanying drawings, in

which

—

Figure 1 is a side view of a portion of the
35 so-callod "tone-arm" or sound-conveyer,

mounted for use with a " concealed horn "

talking - machine so-called, showing the
mounting therefor in vertical section; Fig.

2 is an end view of the same, looking from
40 the, right of Fig. 1, and partly in section;

Fig. 3 is a plan view of Fig. 1, partly in

horizontal section; Fig. \ is a side view
showing the tone-arm in connection with a

"visible horn" machine; and Fig. 5 is a
45 sectional view showing details.

Referring to Figs. 1-3, 1 represents the
stationary member, shown as a vertical tube
or sleeve having a horizontal flange 2, and
adapted to be secured upon the supporting-

50 shelf of the cabinet (or upon the base -plate

of the talking-machine), to communicate
with the smaller end of the usual stationary
sound-conveyer or "horn " contained within
the cabinet (but not shown). 3 is the tubu-

55 lar intermediate member or elbow, having

the reduced portion 4 fitting snugly within
the bore of the stationary member 1, and
having the shoulder 5 resting upon the
upper end of the same. 6 is a horizontal

slot in the reduced portion 4, and 7 a set- 60
screw carried by the stationary member and
entering said slot to limit the axial move-
ment of the elbow, and also serving to pre-

vent withdrawal thereof. 8 is the swing-
ing sound-conveyer or "tone-arm," having 65
the proper taper, and carrying at its outer
end any suitable sound-box (not shown),
and at its inner end curved (in a horizontal
plane) to present the elbow 9. This elbow
9 is swiveled to the intermediate elbow 3 70
so as to swing in a vertical plane, so that
by reason of this joint and the swiveling
of the intermediate member in the stationary
member 1, the sound-box can have universal
movement. 75
More specifically, the tone-arm and the in-

termediate member are detachably connect-
ed by a breech-lock or ba}7onet-joint cou-
pling, in which 10—10 represent an inter-

rupted radiiil flange carried by the reduced 80

cylindrical portion 11 of the elbow 9 to

constitute the male member; and 12 (Fig. 3)
is the interrupted internal flange carried by
the elbow-member 3 to provide an annular
groove, thus constituting the female mem- S5

her for receiving the interrupted flange 10.

The end-face of the reduced portion 11 is

cut away at 13, to receive the tapered stop-

pin 14 which projects from the set-screw

15 carried by the intermediate member 3. 90

Diametrically opposite this cut-away 13, is

a similar cut-away 16, for the purpose to be
described later.

17 is a thin ring of spring material, se-

cured, as by screws 18, upon the end-face 95

of the reduced portion 11, concentric there-

with, and adapted to bear upon the tapered

stop-pin 14, to prevent any looseness of parts

ancl consequent rattle. By turning the set-

screw 15 in or out, the tensioned engagement 100

between the spring 17 and the stop-pin 14

can be properly adjusted.

It will be observed that there is a continu-
ous and uninterrupted passageway from the

sound box—through the tone-arm, the inter- 105

mediate elbow, and the stationary member—
into the stationary horn; and that there are

no projections (of fastening-devices or (he

like) into this, passageway, nor are there any
Fuch external projections. Furthermore, 110
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owing to the fewness of parts and their sim-
plicity of construction and directness of con-

nection, and the consequent absence of rattle,

the present construction permits dispensing
5 with the soft-rubber insulation heretofore

commonly employed in connecting the

sound-box to the tone-arm. Indeed, the

sound-box may be made integral with, or se-

cured directly and rigidly to, the end of the
10 tone-arm.

Eeferring now to Fig. -i, 20 represents the

supporting-bracket commonly employed in
" visible horn " machines, to which any suit-

able horn 21 is secured in any convenient
15 usual manner. The same intermediate elbow

3 has. however, been turned upside down,
and its reduced portion I is journaled within
the bracket, so that the elbow itself depends
therefrom. The set-screw l."> has been re-

20 tracted. so as to permit the tone-arm 8 to be

sSvung through an angle of 180° in order to

bring the sound-box and its stylus into

proper position; and the set-screw 15 has
then been restored to place, engaging with

25 the second cut-away 10. In short, by means
of the present invention the tone-arms and
the intermediate elbows are standardized
and can be put in stock, ready for use as de-

sired, either upon the "concealed horn

"

30 machines or upon the "'visible horn" ma-
chines, which greatly simplifies and cheap-

ens manufacturing-operations. And, in

either service, the structure is of the greatest

efficiency.

35 I have thus described my invention with
considerable detail, but only for the sake of

clearness, since my invention is not limited

to the details of construction and arrange-
ment above set forth, but may be modified

10 considerably without departing from the

spirit of the invention. For instance, the

male and female, coupling-members might
be mutually; transposed, or some other
form of coupling employed; the anti-rat-

45 tling spring IT might be dispensed with al-

together, or some other anti-rattler era-

ployed; and other changes made without de-

parting from the broad invention.

Having thus described my invention, I
claim: 50

1. In a tone-arm for talking machines, a

vertical member having a horizontally ex-

tending elbow, a horizontal member having
a horizontally extending elbow, a bayonet-
joint connection between said horizontally 55

extending members, and a spring mounted
on one of said members and reacting against
the other, the tendency of said spring being
to force said members apart.

2. In a tone-arm for talking machines, the 60

combination of a vertical member having a

horizontally extending elbow and a horizon-

tal member having a corresponding horizon-

tally extending elbow, one of said elbow
members having interiorly formed bayonet- 65

joint elements and the other elbow member
having corresponding bayonet-joint mem-
bers on the reduced end thereof, and a spring
mounted on said reduced end and bearing
against the other member. 7

3. In a tone-arm for talking machine, the

combination of a vertical member having a

horizontally extending elbow and a horizon-

tal member having a corresponding horizon-

tals extending elbow, one of said elbow 75

members having interiorly formed bayonet-
joint elements and the other elbow member
having corresponding bayonet-joint mem-
bers on the reduced end thereof, a spring

mounted on said reduced end and bearing 80

against the other member, and means for ad-

justing the tension of said spring.

In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

CLINTON E. WOODS.
"Witnesses

:

Johx R. Petrie,

Johx S. GRrrriTH.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern :

Be it known that I, Clinton E. Woods,
of Bridgeport, Connecticut, have invented

a new and useful Improvement in Tone-
5 Arms for Talking-Machines, which inven-

tion is fully set forth in the following speci-

fication.

The present invention relates to tone-arms
for talking machines, the object of the in-

10 vention being to provide a device of the

character described which will permit the

sound-box to have an universal movement,
which will be as nearly as possible perfect

acoustically and mechanically, and in which
15 the possibility of sympathetic vibration will

be reduced to a minimum. Briefly stated,

these objects are attained by providing in

the tone-arm a continuous, constantly ex-

panding uninterrupted passage, to the end
20 that the sound waves are delivered with an

increased volume: and in reducing to a

minimum the number of parts and uniting

the several members of the tone-arm by
smooth, tight, practically frictionless joints

25 which obviate the possibility of rattling and
the introduction of any extraneous sound.

The improved tone-arm is provided with

a horizontal section and a vertical section,

and the horizontal section is preferably se-

30 cured to the vertical section by a bayonet-
joint connection which is entirely concealed

and thoroughly effective and durable.

The present invention is such that, while

the volume of sound is increased, the size

35 of the tone-arm is largely decreased over

those heretofore employed.
The invention will be better understood

by reference to the accompanying drawings,
illustrating one mechanical expression of

40 the inventive idea, and in which:

—

Figure 1 is a perspective view of the tone-

arm; Fig. 2 is a vertical section, partly in

elevation; Fig. 3 is a detail, showing various

coacting parts separated; and Fig. 4 is a

4 5 section on line 4—4 of Fig. 2.

Referring to the drawing, wherein like

reference numerals indicate like parts in the

several views, 5 indicates a hollow support
on which the tone-arm is mounted. Said

50 tone arm is made up of a plurality of

tions, preferably a vertical section pro-

vided Avith a horizontally extending elbow
6', and a horizontal section 7 provided with

a horizontally extending elbow 7'. On the

free end of the horizontal section is secured 55
a casing 8, to which the sound-box is con-
nected in any usual or suitable manner.
The section 7 has, an uninterrupted passage
that continuously expands from the casing
8 to the point where said section is jointed go

to the section 6. this passage continuing
through said section 6 without interruption,
to the end that the sound waves are de-

livered without variation or distortion.

Preferably, the section 7 is a one-piece, 65
seamless, drawn tubing, as is also the sec-

tion 6.

In order that the joint between sections
(i and 7 may be tight and smooth and prac-
tically frictionless. to the end that extra ne- 70

ous noises may be excluded and wear prac-
tically eliminated, the end of seotion 7 is

reduced at 9. forming a continuous shoulder
10 that bears against the end 11 of the sec-

tion 6. The two sections are preferably 75
secured together by a bayonet joint, con-

stituted by ribs 12 and 13 on section 7 and
ribs 14 and 15 on section 0. To the end of

reduced portion 9 is secured, by screws K>
and 17. a flat annular spring 18 that presses 80
against a ridge 19 in section 6 when the

parts are assembled, thus maintaining the

joint tight and preventing any rattling. A
stop is provided for limiting the movement
of the tone-arm in a vertical plane, which S5
stop, as here shown, is in tin 1 form of a

pin 20 extending through an opening 22 in

the section G until its inner cud enters a

shouldered slot 21 formed in the reduced
portion 9 of the tone-arm 7. 90

In order that the horizontal movements of

sections 6 and 7 may be readily and noise-

lessly effected, the annular Lower end of sec-

tion 6 rests upon the annular upper end of

the hollow support 5.

Secured in any desired manner to the in-

side of section 6, in order to rotate therewith.

IS a sleeve 23 of suitable material, said sleeve

projecting down into the support '• and be-

ing provided with a slol 2-1 in which engages LOO

a pin 25 carried by the support 5, whereby
the horizontal arc i £ movement of the tone-

arm is limited. The slee\ e 23 is provided at

its lower end with two diametrically dis

po ed notches "-'< ;
. into winch project tongues 105

27 similarly arranged n a ring 28 provided
with parallel slits 29 and ridge 30. The
lower end of said ring 28 is adapted to be
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snapped into an annulus 31 provided with a

lug 32. This annulus has bearing in a re-

cess 33 in the hollow support 5, being in-

troduced therein through a slot 34 in said

5 support and rotating on said bearing when
the tone-arm moves horizontally. The ex-

tent of movement of said annulus is limited
by said slot. The lug 32 may be connected
to any desired mechanism which it is de-

10 sired to operate by the movement of the
tone-arm as, for example, the start-and-stop

mechanism.
It will be understood that the lower face

of flange 35. here shown as integrally formed
15 on the horizontal support 5, rests upon the

motor board or the machine casing.

The various parts described are a.-sembled

by first introducing the annulus 31 through
the slot 34 onto its hearing 33. and then

20 snapping the lower end of ring 28 through
the opening in said annulus until the ridge
30 bears upon the former. Sleeve 23 which
is fixedly secured to section is then intro-

duced into the hollow support 5 until lugs

25 27 engage the recesses 2(i and the lower face

of section 6 rests upon the ripper face of sup-

port 5*. Screw 25 is then put in place with
its point engaging in the slot 24 of sleeve 23.

It now only remains to place section 7 in po-

30 sition, and this is readily effected by turning
said section into a vertical position and in-

troducing it into the open end of section 6

until spring IS presses against the ridge 19.

The spring is thus placed under tension and
35 the section is turned down to the. position

indicated in Fig. 1. with its lugs or ribs 12

and 13 engaging the rear faces of lugs or

ribs 11 and 15. The screw 20 is then placed
in position to limit the vertical movement of

40 section 7. and the parts are now in position
for operation.

The tone-arm as thus produced is smaller
in size than those heretofore employed, is

very simple in construction and effective in

operation, is highly attractive in appearance. 45
and is acoustically and mechanically cor-

rect, and the parts are readily constructed,
assembled and disassembled.
While, for the purpose of clearness, there

is herein illustrated and described in detail 50
one expression of the inventive idea, it is to

be understood that the invention is not lim-
ited to the construction shown, but that the
inventive idea is susceptible of many me-
chanical expressions within the limits of the 55

claims appended hereto.

What is claimed is :

—

1. In combination, a tone-arm having a

vertical section and a horizontal section, a

hollow support on which the vertical section 60

rests, a sleeve secured to said vertical sec-

tion and projecting into said support, a split

ring connected to said sleeve to participate

in its rotary movements, and an annulus
member secured to said split ring. 65

2. In combination, a tone-arm having a

vertical section and a horizontal section, a

hollow support on which the vertical section

rests, a part moving with said vertical sec-

tion and projecting into said support, means 70

connected to the lower end of said projecting

part to participate in its rotary movements,
and a member secured to said means.

3. In combination, a tone-arm having a

vertical section and a horizontal section, a 75

hollow support on which the vertical section

rests, a sleeve secured to said vertical sec-

tion and projecting into said support, means
connected to the lower end of said sleeve to

participate in its rotary movements, and a 80

member secured to said means.
In testimony whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

Witnesses:
Jonx E.
Joiix S.

CLIXTOX E. WOODS.

Petrie,
Griffith.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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unite; STATES PATENT OFFICE.
ARCHIBALD S. B. LITTLE. OF NASHVILLE, TENNESSEE,

SOUND-REPRODUCING MACHINE.

1,108,451. Specification of Letters Patent. Patented Allg\ 2-5, 1914.

Application filed February 20, 1914. Serial Wo. 820,022.

To all 'whom it may concern:
Be it known that I, Archibald S. B.

Little, a citizen of the United States, re-

siding- at Nashville, in the county of David-
5 sen and State of Tennessee, have invented

certain new and useful Improvements in

Hound-Reproducing Machines, of which the

following is a full, clear, and exact descrip-

tion, reference being had to the accompany-

10 ing drawings, forming a part hereof.

My invention has relation to improve-
ments in sound reproducing machines and
it consists in the novel details of construc-

tion more fully set forth in the specification

15 and pointed out in the claims.

In the drawings. Figure 1 is a side eleva-

tion of a disk sound reproducer showing
the application thereto of one form of my
invention; Fig. 2 is an enlarged face eleva-

20 tion of the invention proper; Fig. 3 is a

horizontal cross-section on the line 3—

3

of Fig. 2 ; Fiar. 4 is an edge view of a con-

ventional sound-box showing a modified
form of my invention; Fig. 5 is a face ele-

25 ration of the lower portion of the modifica-

tion shown in Fig. 4; and Fig. 6 is a sec-

tional detail of a still further modification.

The present invention is specifically di-

rected to improvements in sound reproduc-
30 ing machines (though likewise applicable to

sound recorders) and has for its primary
object to eliminate all sounds which are for-

eign to those intended for reproduction
from the record. Among such undesirable

35 sounds may be mentioned (1) the metallic

noises usually accompanying the sounds re-

produced from the record, and (2) noises re-

sulting from imperfections in an old or

worn-out record, such noises being usually
40 accompanied by cracking sounds or jars

which mar or interfere with the transmis-
sion of the sound waves translating the

record impressed on the record-disk or cyl-

inder as the case may be.

45 By the use of my invention all noises,

and mechanical vibrations not intended for
translation and transmission, and which are
foreign to and out of atunement with, the
sounds intended to be reproduced are segre-

50 gated and absorbed so that the same become
practically inaudible, thus making the le-

gitimately transmitted sounds emanating
from the record -disk, clear and wholesome.
The advantages of the invention will be

best apparent from a detailed description 55
thereof which is as follows:

—

Referring to the drawings, and for the
present to Figs. 1 and 2, B represents the
bracket supporting the horn-elbow E, the
horn or sound-chamber, H, and tone-arm 60

A, the latter having pivoted thereto the
sound-box tube T which carries the sound-
box or reproducer S, as well understood in

the art. As further well understood in tire

art, the diaphragm 1 of the reproducer is 65

coupled by an arm 2 to a plate 3 which car-

ries the needle-socket 4, the plate 3 bearing
against the knife-edges 5, of the plate 6 of
the reproducer, connection between the
plates being effected by means of adjusting 70

screws 7, passed respectively through lugs
or lobes e on the plate 6 and through the
spring arms e' secured to the plate 3, the
screws being pr< voided with jam-nuts 7' as
shown. The several features described ere 75

well known and common in the art. and are
illustrated here more or less conventionally,
being in no wise concerned with the present
invention.

As stated at the outset, the main object of 80

my invention is to segregate and absorb all

s >unds and mechanical vibration..; which in-

terfere with the free and unrestricted propa-
gation of sound waves which are intend-
ed to reproduce or translate the matter on 85

the record-disk or plate, or equivalent re-

cording member. The invention may thus
be appropriately termed a sound absorber,
it being understood however that while it

absorbs undesirable sound-waves and me- 90

domical and metallic vibrations, it is free

to transmit the legitimate waves engendered
by the record-plate to which the transmit-
ting needle or stylos is applied.

In the form of my invention illustrated 95

in Figs. 1 and 2, the usual needle-socket I

receives the stem 8 of a metallic cup or
flanged disk or head 9, between which and a

similar head or disk' 9' is confined a cylin-

der of rubber io or equivalent resilient LOO

sound-wave absorbent material, the members
9, 9' being maintained out of contact with
one another by the member L0. The disk 9'

• >\ ided w ith a needle socket I
' r bich

receives the needle or reproducing s< In 105

operating on the com entional i ecord disk or

plate R as well understood in the art

screw 12 holding the needle in place in its
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socket. The members 8, 9, 9', 10, 11, 12

form a single attachment or needle-support
adapted to be secured to what usually con-

stitutes the needle-socket 4, said socket re-

5 cervirig the stem 8 which is held in the

socket by the usual clamping or set-screw 13.

In Figs. 4 and 5 the absorber is in the

form pf a rubber or equivalent strip 10', in-

posed between the plate 3 and the knife-

10 edges 5. In this modification the needle n
is inserted into the usual socket 4, it being

cfricfefstbod that the construction illustrated

in said Figs. 1 and 5 is the same as that

ilhlstra'ted in Figs. 1 and 2, corresponding
15 parts being identified by the same reference

;i
! differerice between the first

form t of the modification

valiiVded to is in Ration and manner of

j'the t member ( 10').

20 'absorber member is in the

E6rn, bf a rubber oi: equivalent bushing 10"

; nj edle socket 4, the needle n
heir.;.": re'deiVed by the bushing. It will thus
: b ;i : (i the invention is susceptible of

25 various triocl^ric'ati'ohs, the generic feature

ili !•''!' (however residing in the interposition

i i suitable sound-absorber between the
needle n and the sound-box or reproducer S,

or more broadly speaking, between the
30 needle n and the sound-chamber or horn H.

Preferably, the composition of the absorber

ip (10' 11 ibber, though I do not
v, i restrict myself thereto, it falling

within the scope and contemplation of my
35 invention to eh ny substance (prefer-

ably non.-] vhich hag the capacity to

trarismit ".nd waves translating the

mattef oh the record-disk, and at the same
tirile to absorb mechanical vibrations and

40 sounds out of atunement with, or foreign to,

the record. The substance must possess the

necessary elasticity to transmit legitimate

waves, Fit must at the same time segregate

and absorb the undesirable waves. Metallic
4 5 substance's are not to be eliminated if they

have t] ' erties necessary to fulfil the de-

sired function. My attachment therefore
has the capacity of maintaining the members
T, A, E, H, and the air in the sound pas-

sages thereof in perfect atunement with and 50

re;
|
onsiv* to, the sound-waves engendered

dun the sound-box or diaphragm cell S.

he absorption of undesirable waves should
be at a point as near the needle as pos-

waves being usually produced 55

needle operating over an imperfect,
" cra< or worn-out record-disk. In

•. rds, the interception of the unde-
sjri ves should take place before the

waves reach the sound-box. As 60

well unci bod in the art. the needle n, and
lis of the members S, T, A, F and H
(e I metal needle being of steel

i parts of instrument brass.

Ir the claims, the expression "sound ab- 65

sorl '<•'
i sember" or "sound absorber" is to

beun as
!

'c jririg any material hav-
ing t\\ lerty of absorbing waves or

inds which are foreign to the record, the

itimate record-waves being of course to

I. and not absorbed.

fib'ed my invention what I

claim is:

—

ie of the character described,

and. i i combination, a neeclle-suppprt com- 75

i Lg a rubber member, terminal flanged

ed thereby and spaced apart, a

ding in one direction from one of

ocket leading in the

irectionfroi opposite disK. so

: ihineof^he.character described,

inivtipn. a needle-support com-
prisiiig a jo : korbfer member provided

netallic heads or members
spa e t, a stem on one of the heads, and 85

- cket on the opposite head.

In t ny Whereof I affix my signatur ;,

:

. . r il nesses'.

\1.D S. B. LITTLE.
Vritncsses:

in Staijek,

Jos. A. Micnux.

Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents.

Washington, D. C."
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UNITED STATES PATENT OFFICE.
HELGE A. BOKRESEN, OF MAEQUETTE, MICHIGAN

CABINET EOS- SOUND-REPRODUCING MACHINES.

1,109,386. Specification of Letters Patent. Patented Sept. 1, 1914.

Application filed November 9, 1908. Serial No. 461,739.

To all whom it may concern:

Be it known that I, Helge A. Borkesen,

a citizen of the United States, and a resident

of the city of Marquette, in the county of

5 Marquette and State of Michigan, have in-

vented a certain new and useful Cabinet for

Sound-Eeproducing Machines, of which the

following is a specification.

My invention has relation to improve-
10 ments in cabinets for sound reproducing ma-

chines, and has for its special objects; first,'

the provision of such a cabinet in such form
that it may be embodied in a desk, cabinet

table, or other like piece of furniture; sec-

15 ond, the provision in such a cabinet of an
arrangement which will permit the amplify-

ing or delivery horn to extend directly with-

out turn or bend at right angles from the

sound head and vibrating membrane; third,

20 the provision in such a cabinet of simple

means for assisting the feeding of the stylus

over the record, and fourth the provision of

simple means for operating my cabinet from
one position.

25 To effectuate the above objects, I have
provided the mechanism illustrated in the

accompanying drawings, in which

—

Figure 1 is a plan, partially in section, of

a cabinet table embodving my invention,

30 taken on the line X—X of Fig. 2 ; Fig. 2 is a

central, longitudinal elevation of my inven-

tion partially in section ; Fig. 3 is a longitu-

dinal sectional elevation taken on line Y—

Y

of Fig. 1 ; Fig. 4 is a detail of the adjustable
35 inclined horn-suspending feeding rail; Fig.

5 is a detail of the sound head guide rail,

and Fig. 6 is an end elevation of the cabinet

table showing the doors to the phonograph
compartment open.

40 Similar reference numerals refer to simi-

lar parts throughout the several views.

The reference numerals 1 and 2 designate

the sides, or side walls of the cabinet table

in which I have embodied my invention, and
45 the numerals 3 and 4 designate the end walls

thereof. In the end, 3, is provided the door,

5, which opens into the compartment. 6, for

the sound reproducing machine. In the end,

4, are provided the double doors, 7, which
50 open into the compartment, 8, occupied by

the flaring end, 9, of the amplifying or de-

livery horn, 10.

A reduced compartment, 11, of sufficient

size to accommodate the gradually tapering

portion of the amplifying or delivery horn, 55
10, connects the compartments 6 and 8.

I have illustrated the sides of the cabinet
table, not occupied by my sound reproducing
machine cabinet, divided into a number of
useful compartments. For instance the com- 60

partments 12 may be made to swing out and
be provided with shelves, 13. The compart-
ments 14 may be provided with shelves, 15,

and with means for holding cylinder rec-

ords, 16. 65

The central portion of the table I have
only provided with the drawers, 17, and
have left the bottom thereof open so that .the

table Avill accommodate the knees of a per-
son desiring to use it as a desk. The com- 70

partments 18 are shown of such size and con-
struction to accommodate disk records, 19,

as my cabinet will accommodate either a cyl-

inder of a disk machine, as will be hereafter

explained. The compartments, 20, may be 75

used for rolls of music for a piano player,

and the compartments 21 are provided with
the shelves, 22, which may be used for any
desired purpose. In each end, under the
doors 5 and 7 respectively are provided the 80

drawers 23 and 24.

The compartment 8 is made of sufficient

depth to permit the flaring portion of the

horn, 9, to move forward therein as the

sound head is fed across a disk record. 85

Centrally located in the top of the compart-
ment, 11, just back of compartment 8, are

the depending brackets, 25 and 26. To the

lower end of the bracket 26 is pivoted the

rail, 27. Through the other end of the rail, 90

27, passes the mill-headed screw 28, the up-
per end of which engages the bracket. 25.

Traveling upon the rail 27 is the grooved
wheel 29, from which depends a strap 30,

the lower end of which is made into a yoke, 95

the arms of which are pivoted to the ampli-

fying or delivery horn, 10. The top of the

rail, 27, is oval in cross-section, while the

groove in the wheel 29, is angular, thus per-

mitting a horizontal movement of the horn, 100

10. It will now be seen that by adjusting

the screw 28 the rail 27 may be given any

angle. Tho wheel, 29, will tend to roll along

the rail, 27, to its lowest point, thereby

carrying the horn, 10, along with it. The 105

sound head 3L, which is attached to the

small end of the horn 10 will thereby he fed

across the record by gravity, and the amount
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or strength of pull can be regulated by the

inclination of the rail, 27.

To prevent the mechanical noise from
passing from the compartment 6, I have

5 provided the funnel-shaped flexible curtain.

32, the central portion of which is attached

to the ring, 33. The small end of the horn
is passed through the ring, 33, which is

drawn up over the tapering sides of the

10 horn until a snug fit is secured. The flexible

curtain 32 will permit sufficient longitudi-

nal motion of the horn to accommodate the

feeding of the sound head.

From the top of the compartment 6 ex-

13 tends downwardly and inwardty the sound
head guide rail 34. Around a convenient

portion of the small end of the horn is the

ring, 35, upwardly from which extends the

rod 36, over which slips the tube, 36a
. The

20 tube, 36a
is attached to the rod, 36, by the

set screw 36b
, thereby permitting of a ver-

tical adjustment of the tube 36a
. The tube

36a extends upward to contact with the

sound head guide rail 34, and prevent the

25 rotation of the disk from carrying the

sound head around with it instead of carry-

ing the record beneath the sound head. I

have provided well down upon the tube 36a

the hook 37, which can be hooked over the

30 sound head guide rail 34 to keep the sound
head up out of contact when it is desired to

change records.

In using a cylinder machine the entire

tube. 36a
, is removed.

35 It is well known that bends in the sound
conduit tend to muffle the sound, and it will

now be perceived that my cabinet permits
the sound to pass directly from the vibrat-

ing diaphragm in the sound head to the

40 audience. This arrangement also permits
the use of either cylinder or disk machines in

my cabinet.

I have shown a disk machine, 37a
, in

Figs. 1, 2 and 6 of the drawings, having the
45 disk, 38, in assembly therewith. The wind-

ing of the machines is done in the usual way
by means of the crank 39, when the door, 5,

of the compartment, 6, is open.

To start or stop the machine, I provide
50 upon the side of the compartment, 6, the

bracket, 40, to which is pivoted the arm, 41,

the outer end of which projects through an
aperture, 42, in the wall, 3, and the inner
end of which engages and operates the or-

55 dinary break mechanism, 43, usually pro-

vided upon such machines.
The doors, 7, which open upon the flar-

ing end, 9, of the amplifying or delivery

horn, 10, are held normally closed by the
60 hinge springs, 44, clearly shown in Fig. 2.

From the top rear faces of the doors, 7. ex-

tend outwardly, substantially in a line Avith

their said rear faces, the arms, 45. From
the outer ends of the arms, 45, run the cords,

G5 46, to the pulleys, 47, pivoted to the under

side of the table top in the compartment 8.

From the pulleys 47, the cords 46 run in-

wardly to a point where they both connect
with the line, 48, which in its turn runs into

the compartment 6, where it connects with 70
the inner end of an L-angled or bell lever,

49. which is pivoted in such a manner that
its other end extends through an aperture,
50, in the end, 3, of the table.

It will be observed that after a record 75
has been put in position upon the machine,
and the machine wound, the door, 5, may be
closed to keep in the mechanical sounds.
The operator may then start the machine
by means of the arm 41, and gradually open go
the doors 7 by means of the bell crank or
lever. 49, which operates through the line,

48, cords. 46, and arms, 45, until a sufficient

volume of sound, according to the nature
of the piece and size of the room, is per- 85
mitted to escape. In Fig. 1 the doors 7 are
shown in open position by dotted lines.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent is:

—

90
1. A cabinet for sound reproducing ma-

chines comprising a compartment, a mov-
able horn a horn supporting means therein,
another compartment situated at one end of
said first mentioned compartment, and a 95
flexible partition between said compartments
having an opening for said horn therein.

2. In a cabinet for sound reproducing ma-
chines, a horn compartment, a horn therein
a rail therein, means for carrying said horn 100
upon said rail, means for guiding said horn
in the direction of said rail, a machine com-
partment with an entrance for said horn in
the wall thereof and a flexible partition sur-
rounding said horn entrance and separating 105
said compartments.

3. In a cabinet for sound reproducing ma-
chines, a horn compartment, a movable horn
therein means for suspending said horn
therein, a machine compartment, and a coni- 110
cal flexible partition snugly fitting about
said horn and separating said aforemen-
tioned compartments.

4. In a cabinet for sound reproducing ma-
chines, a horn compartment, a horn therein 115
an inclined rail therein, means for carrying
said horn thereon, a flexible partition
through which said horn is adapted to ex-
tend, doors for the escape of sound there-
from, a machine compartment on the other 120
side of said flexible partition, a door thereto,
and means for opening the doors for the
escape of the sound located at said last men-
tioned door.

5. A cabinet for sound reproducing ma- 125
chines comprising a compartment, a mov-
able horn therein, means for suspending said
movable horn therein, a sound reproducing
machine compartment located at one end of
said first mentioned compartment, a flexible 180
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partition between said compartments having
an opening for said horn therein, and means
operable from the outside of said machine
compartment for starting and stopping a

5 machine contained therein.

6. A cabinet for sound reproducing ma-
chines, comprising a compartment, a longi-

tudinally movable horn therein, an adjust-

able supporting rail attached to the top of
10 said compartment for supporting the ampli-

fying horn in its longitudinal movement,
another compartment having means for hold-
ing said horn disengaged when the sound
reproducing machine is inoperative, said

l j means guiding said horn in its movement in

cooperation with said rail, when said sound
reproducing machine is in operation.

7. In a cabinet for sound reproducing ma-
chines, having horizontal and longitudinal
space for a horn and a sound reproducing
machine, an inclinable supporting and guid-
ing rail, suspended from the top of said
cabinet above said horn space, another guide
rail attached to the top of said cabinet above
said machine space, and a horn suspended
from one of said rails, and having one end
guided by the other of said rails.

In testimony whereof, I have hereunto set

my hand in the presence of two witnesses.

HELGE A. BORRESEN.
Witnesses

:

E. M. Patterson,
Benj. T. Roodhouse.

20

25

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that we, Albert L. Mail-

lard, a subject of the King of Great Britain,

and Louis H. Crook, a citizen of the United
i States, residing at Washington, in the Dis-

trict of Columbia, have invented certain

new and useful Improvements in Signals, of

which the following is a specification.

The invention relates to signals and more
10 particularly to that class of signals known

as alarms and has for an object to provide
a signal for producing the sounds of instru-

ments and the like or for reproducing the

voice.

15 The invention embodies, more particu-

larly, a signal adapted for use on vehicles

such as automobiles and the like or on motor
boats and ships and wherein it is desired to

provide a means whereby the voice or voices

20 of a human being or beings can be repro-

duced to act as a signal, the device being
also adapted for use in producing musical

or other sounds.

The invention further embodies a device
25 in which use is made of a record adapted to

contain a wave line and similar in many re-

spects to the usual phonograph record, the

device being preferably electrically operated
whereby, when the record is rotated, a stylus

30 carried by a reproducer operates over the

wave line to produce the desired sound.

In the further disclosure of the invention
reference is to be had to the accompanying
drawings, constituting a part of this speci-

35 fication, in which similar characters of ref-

erence denote corresponding parts in all the
views, and in which

:

Figure 1 is a fragmentary side elevation

of a vehicle having our device attached
40 thereto; Fig. 2 is a vertical sectional view

of the casing in which the signal is ar-

ranged, showing the various parts of the
signal in side elevation; Fig. 3 is a hori-

zontal sectional view of the casing, taken on
45 the line 3—-3 in Fig. 2, showing the various

parts of the signal in plan ; Fig. 4 is a verti-

cal transverse sectional view of the casing,

taken substantially on the line 4—4 in Fig.

2; Fig. 5 is a fragmentary vertical sectional
59 view taken on the line 5—5 in Fig. 4; Fig.

is a fragmentary enlarged vertical sectional

view of the drum, showing the record sup-
ported thereon; Fig. 7 is a fragmentary en-

larged vertical sectional view, showing the
55 manner of supporting the reproducer in po-

sition to convey sounds through the horn;
Fig. 8 is a vertical transverse sectional view,
taken on the line 8—8 in Fig. 7 ; Fig. 9 is a
diagrammatic view, showing the electrical

connection for the device; and Fig. 10 is a 60
perspective view of a modified form of cir-

cuit closing member.
Referring to the views, we provide a cas-

ing 10 having the bottom thereof open and
adapted to normally repose on a base 11 65
substantially rectangular in shape, suitable
locking members 12 being supported on the
lower end of the casing 10 and adapted to
engage the base 11 to lock the casing 10 on
the said base. 70

!

A horn 13 terminating in a reduced tubu-
lar stem 14 is adapted to be supported on a
vehicle 15 disclosed in Fig. 1 and the tubu-
lar stem 14 of the horn 13 depends within
the casing 10, as shown in Figs. 2 and 4. 75

|

Secured to the base 11 is an upright 16 sup-
porting a horizontal L-shaped bracket 17,
and the lower end of the tubular stem 14
terminates in a circular flange 18 abutting
against the bracket 17 and which is provided 80
with an opening 19 registering with the
opening to the lower end of the stem. A
tubular supporting member 20 is provided
with an integral circular flange 21 abutting
against the other side of the bracket 17, with 85

the opening to the tubular supporting mem-
.

ber registering with the opening 19 in the
bracket 17, suitable screws 22 being passed
transversely through the flange 18, the
bracket 17 and the flange 21 to rigidly con- 90

nect the lower end of the tubular stem 14 to
the bracket and rigidly support the member
20 on the bracket.

A phonograph reproducer 23 of any pre-
ferred type and including a casing 24 pro- 95

vided with a lateral sleeve 25 and supporting
a stylus 26 is adapted to (urn on the support-
ing member 20 without, however, having
any longitudinal movement on the support-
ing member, and in order to accomplish this !O0

result, the reproducer 23 is first engaged with
the supporting member 20 by having the
sleeve 2."» encircle the tubular portion of the

supporting member, after which a screw 27
is passed transversely through a slot 28 105

formed in the sleeve 25, with (he inner end
of the screw extending into (he (ubular por-
tion of (he supporting member 20, thus ro-

(atably supporting (he reproducer 23 on (he

supporting member, while at (he same time 110
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the reproducer will be prevented from mov-
ing longitudinally thereon by the screw 27
passing through the mentioned slot 28 in the

sleeve 25 of the reproducer. A screw 29 is

5 carried on the sleeve 25 of the reproducer
and a contractile helical spring 30 has the

ends thereof secured to the screws 27 and 29,

as shown in Fig. 8, and for a purpose that
will be hereinafter more ftiily disclosed.

10 Projecting forwardly and horizontally

from the upright 16 are a plurality of brack-

ets 31 constituting the field of a motor 32 in-

cluding an armature 33 carried by a shaft

34 journaled in vertical uprights 35 secured

15 to the base 11 and projecting upwardly on
both sides of the free end of the brackets 31.

An end of the shaft 34 projects beyond one
of the uprights 35 and keyed on the said end
of the shaft is a toothed wheel 36 meshing

20 with a toothed wheel 37 carried on a hori-

zontal shaft 38 journaled in the upper end
of the uprights 35. A drum 39 is adapted to

be adjustably supported on the body of the

toothed wheel 37 and in order to accomplish
25 this result a headed screw 40 is passed loose! v

through a central opening 41 in the drum 39

and has threaded connection with the shaft

38 carrying the toothed wheel 37, the open-

ing 41 being of a sufficiently greater diame-
30 ter than the diameter of the screw 40 so that

the drum 39 will be loosely supported. Now
in order to provide for an adjustment of the

disk with respect to the toothed wheel 37

and the shaft 38. a series of set screws 42
35 have threaded connection with the drum 39

and pass transversely therethrough, with the

inner ends of the said screws extending into

recesses 43 formed in the body of the toothed

wheel 37. We preferably employ three of
40 these adjusting screws 42, and it will be ap-

parent that in this manner the drum 39 can

be readily adjusted so as to rotate truly with
the shaft 38. The periphery 44 of the drum
39 is preferably tapered and adapted to re-

45 ceive and support a cylinder record 45, as

shown in Fig. 6, the said record having the

usual wave line 46 and which, in this in-

stance, is a single continuous line extending
entirely around the record. Now referring

50 to Figs. 2 and 3 it will be seen that the con-

tractile action of the spring 30 holds the

pointed end of the stylus 25, carried by the

reproducer 23, against the record 45, the said

spring being adapted to at all times exert
65 an upward pull on the stylus and tend to

rotate the reproducer toward the left so that

the stylus will normally be held in engage-

ment with the record. Now by providing

the adjustment of the drum 39 with respect
60

to the" disk-like toothed wheel 37 and shaft

38 carrying the drum, the record 45 will be

supported on the drum in a manner which
will permit of readily alining the stylus 25

with the wave line 46 so that Avhen the dmm
65

39 is rotated the stylus will operate in the

wave line 46 of the record 45, and although
the wave line on the record is very fine and
a single continuous line, by providing the

adjustment of the drum 39 as mentioned
heretofore, it will be apparent that an ad- 70
justment of the record with respect to the

stylus can be easily obtained so that the
pointed end of the stylus will operate in the
wave line of the drum at all times. Rigidly
carried on the other end of the horizontal 75
shaft 38 and insulated therefrom, as shown
in Fig. 3, is a circular circuit closing mem-
ber 47 and rigidly secured on one of the up-
rights 35 and insulated therefrom is a brush
48 having the upper end thereof engaging so
the inner face of the circuit closing member
47, a similar brush 49 being supported on the

same upright 35 and insulated from the up-
right and from the brush 48, with the upper
end of the brush 49 engaging the outer face 85
of the circuit closing member 47. Now re-

ferring to Fig. 5 it will be seen that the cir-

cuit closing member 47 is provided with a

circuit breaking member 50, which may con-

sist of a segmental piece of mica secured to 90

the outer face of the circuit closing member
or the said member may be formed on the

circuit closing member in any other conven-
ient manner, it being further apparent by
referring: to Fig's. 4 and 5 that the outer 95

brush 49 passes over the member 50 when the

said member 47 is rotated.

New referring to Figs. 1 and 9 it will be
seen that a wire 51 extends from a switch 52,

in this instance carried on the stem 53 of a 100

steering wheel 54 of the vehicle 15, to a bind-

ing post 55 having connection with the field

of the motor 32, a second wire 56 having con-

nection with a binding post 57 of the motor
32 and with a set of batteries 58 preferably 405

located in any convenient place on the vehi-

cle 15. A wire 59 connects the batteries 58

with the switch 52, and a wire 60 has con-

nection with the wire 59 adjacent the bat-

teries 58 and is arranged for connection with HO
a binding post 61 of the outer brush 49,

while still another wire 62 connects the wire
51 with a binding post 63 carried by the

brush 48.

Before proceeding to a detailed descrip- 115

tion of the operation of the device, it will be
understood that the wave line 46 represents,

for instance, a vocal expression or reproduc-

tion of the sound of a musical instrument so

that when the record 45 is swiftly rotated, 12

the stylus 26 of the reproducer 23, operating
over the wave line of the record, will,

through the medium of the phonographic
reproducer, produce a sound which will be

emitted from the large end of the horn 13 12j

and which will be an actual expression of

the wave line on the record. Now when the

device is in initial position, it should be re-

membered that if, for instance, the expres-

sion "Please get out of the way" is used, 120
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the stylus 26 will lie on the wave line 46 at a

point immediately preceding the waves
which are to produce the first word of the

expression, and when the stylus is in this po-

5 sitor the brush 49 will engage and lie

against the member 50 of the circuit closing

member 47 carried on the shaft 38. Now
when it is desired to produce the expression

and have the same emitted from the large

10 end of the horn 13 as a signal or alarm, the

switch 52 is closed, thus completing the cir-

cuit from the switch to the batteries and the

motor 32 so that the motor will be operated
and rotation imparted to the shaft 34. Now

15 as the shaft rotates the toothed wheel 36

will be rotated and, through the medium of

the toothed wheel 37, will impart rotation

to the shaft 38, thus rotating the drum 39
carrying the cylinder record 45 and also ro-

20 tating the circuit closing member 47. In the

initial rotation of the said member 47 it will

be plainly seen by referring to Fig. 5, that

the member 50, rotating with the circuit

closing member, will pass beyond the brush

25 49 so that the brush will engage the outer

face of the circuit closing member and at the

moment that the brush engages the outer

face another electrical circuit will be closed

between the motor 32, the batteries 58 and
30 the circuit closing member 47 so that if the

switch 52 is released at this moment the

shaft 38 will continue to revolve in view of

the second circuit being closed, as men-
tioned. It will, therefore, be apparent that

35 the object in providing the two electrical

circuits is to initially rotate the circuit clos-

ing member 47 when the switch 52 is closed,

while the provision of the second circuit will

result in the continued rotation of the cir-

40 cuit closing member 47 after the switch 52

has been released and normally returns to an
open or broken position. Now at the mo-
ment the circuit breaking member 50 of the

member 47 passes beyond the brush 49, the

45 brush 49, as well as the brush 48, will engage
the outer and inner faces respectively of the

circuit closing member 47, thus resulting in

the continued rotation of the said member
and the continued rotation of the drum 39 so

50 that the pointed end of the stylus 26 of the

reproducer 23, operating over the wave line

of the cylinder record, will produce the de-

sired expression without necessitating the

operator retaining his hand on the switch

55 52. At the moment the expression has been
emitted from the large end of the horn 13,

and the last sound of the expression has
hccn completed, the drum 39 will have made
a complete revolution and in consequence

60 thereof the circuit closing member 47 having
made a complete revolution, the circuit

breaking member 50 will again he brought
into engagement with the brush 49, thus

breaking the second electrical circuit and re-

35 suiting in the discontinuance of the rotation

of the drum 39 and circuit closing member.
It will now be apparent that the entire de-

vice is again at its initial position and in

order to again produce the expression it is

only necessary to close the switch 52 to ini- 7 ^
tially rotate the member 47, after which,
when the switch is released to break the first

electrical circuit, the circuit breaking mem-
ber 47 will continue its rotation, thus rotat-

ing the drum 39 and the cylinder record 45 £g
so that the expression will be again repeated
through the medium of the reproducer 23

and the stylus 26 thereof, operating over the
wave line 46 on the cylinder record. There-
fore, each time that the switch 52, carried by g
the steering mechanism of the vehicle is

closed, the expression "Please get out of the

way," or any other sound or expression

which it may be desired to reproduce with
the particular record, will be emitted from 35
the horn 13 to act as an alarm or signal to a

pedestrian standing or passing in front of

the vehicle as it advances along the high-

way.
In Fig. 10 we disclose a modified form of 90

circuit closing member and in which, in

place of the circuit closing member 47, we
provide a circular disk 64 similar to the

member 47 and carried on the same shaft 38

thereof but adapted to take the place of the 95
member 47 on the machine described, the

said disk having a cut away portion 65 con-

stituting a circuit breaking portion and
adapted to perform the same function as

the circuit breaking member 50 of the circuit 100
closing member 47. It will therefore be read-

ily apparent that whether the circuit closing

member 47 is employed or whether the circuit

closing member disclosed in Fig. 10 is em-
ployed in connection with the machine, each jos
of the said circuit closing members will em-
body a circuit breaking portion adapted to

break the second electrical circuit in order
that the phonographic record 45 will resume
a stationary position after making one com- no
plete revolution.

From the foregoing description it will

therefore be seen that we provide a simple
device, compact in form and easily oper-

able to produce an alarm and it should he 115
particularly noted that in the device de-

scribed neither the reproducer 23 or the

drum 39 and record 45 are capable of a lon-

gitudinal movement when the device is in

operation, the reproducer being simply (.23

adapted to turn and the drum and record

to rotate. By providing the adjustment of

the drum described heretofore, the cylinder

record can be so arranged upon the drum
and with respect to the point of the needle [25
that the needle will not deviate from (he

wave line of the record when rotation is

imparted to the record. Therefore, with a

device of the character described it is only

necessary to close the switch 52 for a mo- ^33
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ment in order to produce the desired result,'

this being accomplished through the medium
of two electrical circuits, one of which con-

stitutes an initial circuit for initially rotat-

5 ing the record and the other of which con-

stitutes a final circuit for continuing the
rotation of the record to result in a com-
plete revolution of the record so that the
needle of the reproducer will operate over

10 the entire continuous wave line of the rec-

ord.

As mentioned heretofore, the record may
be constructed for the purpose of reproduc-
ing the voices of human beings, bells, whis-

15 ties, chimes or any other sounds, which may
be deemed appropriate as an alarm or sig-

nal, particularly when the device is used on
vehicles such as automobiles and the like.

Having thus described our invention, we
20 claim

:

1. In a signal, the combination, of a sup-
port, a shaft journaled thereon, a drum car-

ried by the shaft for supporting a record
tablet, a reproducer including a stylus op-

25 erable over the said drum,, a member carried
on the shaft and in juxtaposition to the said

drum, and a plurality of means operable on
the drum and engaging the member for ad-
justing the said drum relatively to the said

30 stylus.

2. In a signal, the combination, of a sup-
port, a shaft journaled thereon, a drum car-

ried by the shaft for supporting a record
tablet, a reproducer including a stylus oper-

35 able over the said drum, a toothed wheel
carried by the shaft, a motor, means con-

necting the motor with the toothed wheel to

impart rotation to the drum, and means car-

ried by the drum and engaging the toothed

40 wheel for adjusting the said drum relatively

to the said stylus.

3. In a signal, the combination, of a sup-
port, a shaft journaled thereon, a drum car-

ried by the shaft for supporting a record

45 tablet, a reproducer including a stylus op-
erable over the said drum, a toothed wheel
carried by the shaft, a motor, means con-

necting the motor with the toothed wheel
to impart rotation to the drum, and a series

of set screws adjustably carried on the drum 50

and engaging the toothed wheel for varying
the position of the drum relatively to the
said toothed wheel.

4. In a signal, the combination, of a sup-
port, a shaft journaled thereon, a drum car- 55

ried by the shaft for supporting a record
tablet, a reproducer including a stylus op-
erable over the said drum, a toothed wheel
carried by the shaft, a motor, means connect-
ing the motor with the toothed wheel to 60

impart rotation to the drum, a series of set

screws adjustably carried on the drum and
engaging the toothed wheel for varying the

position of the drum relatively to the said

toothed wheel, and means centrally arranged 65

on the drum and having connection with
the shaft for varying the space between the

said drum and the said shaft.

5. In a. signal, the combination of a drum
for supporting a record tablet, a reproducer 70

including a stylus operable over the drum,
a revoluble member supporting the drum,
and means connecting the revoluble member
with the drum for adjusting the drum in a

plurality of planes at an angle to each other 75

I
and to the said stylus.

6. In a signal, the combination of a rec-

ord tablet supporting drum, a reproducer
including a stylus operable over the drum, a

revoluble member having the drum support- 80

ed on one side thereof, means for adjusting

the drum in a plane at right angles to the
vertical plane of the stylus and the plane of

the said revoluble member, and means for

adjusting the drum in a direction at an an- 85

gle to the plane of the first mentioned ad-

justment.
In testimony whereof we affix our signa-

tures in presence of two witnesses.

ALBERT L. MATLLARD.
LOUIS H. CROOK.

Witnesses

:

James A. Koehl,
Geo. Ackman, Jr.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Charles P. Trttndy,

a citizen of the United States, residing at

Boston, in the county of Suffolk and State
5 of Massachusetts, have invented certain new
and useful Improvements in Phonographs;
and I do hereby declare the following to be
a full, clear, and exact description of the
invention, such as will enable others skilled

10 in the art to which it appertains to make
and use the same.
The present invention relates to an im-

provement in phonographs. In machines
adapted for reproducing sounds from hill-

15 and-dale cut records, the sound box is rig-

idly supported on the end of the tone tube
which is fed laterally across the record as

the needle point travels along the record
groove. The spacing of the grooves is not

20 always uniform with the feed of the tone
tube, and provision is made for inequalities

between the feed demanded by the record
groove and the feed of the tone tube, by
mounting the needle upon the sound box in

25 such a way as to permit slight movements
of the needle support with respect to the

tone tube in order that the needle may cor-

rectly adapt itself to the sound groove. Ma-
chines of the hill-and-dale type impart ver-

30 tical vibrations to the reproducing needle
and they are not, therefore, adapted to re-

produce sounds from lateral cut records in

which the sound vibrations are represented
by lateral undulations of the sound groove.

35 These records impart lateral vibrations to
the needle point and the needle arm trans-

mits these vibrations to the diaphragm
which is mounted in position to receive the

lateral vibrations imparted to it by the rec-

40 ord through the medium of the needle and
needle arm. In order to adapt the hill-and-

dale machine to reproduce sounds from lat-

eral cut r.ecords, it is necessary that it be pro-

vided with :i lateral cut record sound box
45 and a flexible connection between such sound

box and the tone tube.

The object of the present invention is to

produce a connection tube for hill-and-dale

phonographs for connecting the sound box
50 to the tone tube so as to adapt it to use lat-

eral cut records.

To the above end the present invention

consists in the. tube hereinafter described
and particularly defined in the claims.
In the accompanying drawings Figure 1 55

is a side elevation of a portion of a hill-and-
dale machine provided with the connection
tube of the present invention; Fig. 2 is a
plan of such machine; and Fig. 3 is a lon-
gitudinal section of the connecting tube be- 60
tween the tone tube and the sound box
taken on the line 3—3, Fig. 2.

The illustrated embodiment of the inven-
tion is described as follows:—The cabinet 1

incloses the motor and the horn. The tone 65
tube 2 extends from the horn up over the
turn table or record carrying plate 3 upon
which the record disk 4 is supported, in the
usual manner. A lateral cut record sound
box 5 carries the sound diaphragm and the 70
needle arm 6 in which the needle 7 is sup-
ported in the usual manner. The connec-
tion between the sound box and the tone
tube forms the subject of this invention.
This connection consists of a tube provided 75
with two joints, one having a horizontal
axis and the other a vertical axis, the former
permitting the sound box to adapt itself to
the height and the inequalities of the record
and the latter permitting the sound box to 80
follow the sound groove as the record is

rotated by swinging the sound box and its

supporting tube about such vertical axis

joint. This tube connecting the sound box
and tone tube is called a connection tube, 85
and is indicated in a general way with the
reference character 10. The connection tube
at its extreme end has provision for receiv-

ing and supporting and holding the sound
box in position thereon. The sound box car- 90

rying the portion indicated by the reference

character 11, is supported on one arm of
the elbow 12, the plane of which is parallel

to the plane of the disk record 1. The near
end 13 of the elbow VI is jointed on a hori- 95

zontal axis a( M. that is, an axis parallel

lo (he surface of (he disk record I. to the

double joint seel ion 15. The axis of the

joint ft being horizontal, the sound box .'>

is permitted to adapt itself to the surface 100

of the record holding tbc needle 7 in the

grpove of (be record by (be weight of the

sound box, as is (be practice in lateral cut

record machines. The joint II a (lords a
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15

20

25
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free sound passage, as shown in Fig. 3, the

pintle of the joint being the only thing in

the path of the squad waves and the joint

being enlarged somewhat beyond the size

of the tube so as to afford a full area passage
for the sound waves. At the near end of the

double joint section 15, the section is pro-

vided with a cylindrical enlargement 16,

the axis of which is vertical. The upper
base 17 is perforated in the center of the

cylindrical enlargement 16 and receives

therethrough the extreme end. 20 of the

elbow 21 of the tube 10, the other arm 22

of which elbow is received in the tone tube

2. The lower base 23 of the cylindrical en-

largement 16 is grooved, and in the groove
are located a number of balls 24. The end
20 of the elbow 21 is connected by means of

a cage or transversely apertured portion 25

with the stud 26 which passes through a

central opening in the lower base 23 of the

cylindrical enlargement 16. A bearing ring

27 embraces the stud 26 and engages the

lower surface of the balls 24, so the lower
disk 23, balls 24 and the ring 27 constitute

a ball bearing for the vertical joint of the

connecting tube 10. The stud 26 is screw-

threaded and the nut 30 holds the bearing
ring 27 in position. By adjusting the nut
30 the bearing may be adjusted to a nice

fit. The cage 25 consists simply of two
bars connecting the end of the arm 20 of

the elbow 21 with the stud 26. This cage,

therefore, obstructs the vibration passage
through the vertical axis joint very slightly,

and a clear, free passage is provided for the

sound waves to pass from the sound box
to the tone tube.

By reference to Fig. 2, it will be seen that

the vertical axis joint 8 affords provision

for the lateral movement of the sound box
across the face of the record, and that the

horizontal axis joint 14 affords provision

for lifting the sound box for the insertion

45 of new needles and for the purpose of re-

moving it from the record and applying it

thereto. It is to be observed that with the
jiresent construction of connecting tube it is

not necessary that the tone tube should be

50 fed across the record, as the vertical axis

joint 8 will afford sufficient amplitude of
movement of the sound box and the needle
across the record without the feeding move-
ment being imparted to the tone tube.

It is of importance that the vertical axis

joint 8 should be one permitting extremely
free movement of the sound box laterally

across the record disk, and while it is preferred
to use a ball bearing in this joint it is within

60 the purview of the invention to use any low-
friction joint. The horizontal axis joint 14
should be one permitting comparatively free

vertical movement of the sound box carried

thereby, but inasmuch as the weight of the

65 sound box is considerable, it will hold itself

35

40

55

in contact with the record with the requisite

pressure without requiring the horizontal

axis joint to be made of extreme low-friction

form, whereas with the vertical axis joint

the action of gravity has no effect upon
the movement of the parts carried thereby,

and being required to be actuated simply
by the sound groove of the record, it is im-
perative that it should be of low-friction

form.
This invention is of great practical im-

portance as it enables the possessor of a hill-

and-dale machine to play lateral cut records

on it.

One of the features of this invention
which contributes to the successful perform-
ance of its intended function resides in lo-

cating the vertical axis joint at such a dis-

tance from the needle point and providing
it with such a loAV-friction bearing that the
sound groove of the record disk will be suffi-

cient to swing the connecting tube on the
vertical axis joint without undue wear on
the sound groove. Another feature of im-
portance consists in locating the horizontal
axis joint 14 between the vertical axis joint

and the sound box in such a position that the

sound box will bear with proper pressure
upon the record so as thereby to cause the
record to efficiently actuate the needle.

The present invention is not limited to

the illustrated embodiment thereof, as it

may be embodied in other forms within the
scope of the invention as defined in the fol-

lowing claims.

I claim

—

1. A connection tube for a hill-and-dale
phonograph having one end adapted to be
connected with the tone tube and the other
end adapted to be connected with the sound
box, said tube having an elbow located in

a vertical plane at one end and an elbow
located in a plane at right angles thereto at

the other end and intermediate means where-
by said sound box is permitted to have free

movement during reproduction, substan-
tially as described.

2. A connection tube for hill-and-dale
phonographs having a vertical plane elbow
at the tone tube end, a horizontal plane
elbow at the sound box end, a vertical axis
joint near the tone tube end and a horizontal
axis joint between the vertical axis joint and
the sound box, substantially as described.

3. A connection tube for hill-and-dale
phonographs having one end adapted to be
connected to the tone tube, the other end
adapted to be connected to a sound box, said
tube being provided with a vertical axis
joint near its tone tube end with a ball bear-
ing support for the connection tube asso-

ciated therewith and with a horizontal axis
joint between the vertical axis joint and the
sound box, substantially as described.

4. A connection tube for hill-and-dale
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phonographs having one end adapted to be
connected to the tone tube, the other end
adapted to carry the sound box provided
with a vertical axis low-friction joint near
the tone tube end, said vertical axis joint

comprising an enlargement on one portion
of the tube and a transversely apertured
member on the other portion of the tube re-

ceived in said enlargement so as to permit
the free passage of sound waves there-

through without material obstruction, sub-
stantially as described.

CHAELES P. TRUNDY.
Witnesses

:

Horace Van Everen,
Geo. E. Stebbins.

10

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
THOMAS A. EDISON, OF LLEWELLYN PARK, WEST ORANGE, NEW JERSEY, ASSIGNOR

TO NEW JERSEY PATENT COMPANY, OF WEST ORANGE, NEW JERSEY, A CORPORA-
TION OF NEW JERSEY.

SOUND-MODIFIER,
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To oil whom it may concern

:

Be it known that I, Thomas A. Edison,

a citizen of the United States, and a resident

of Llewellyn Park, West Orange, Essex

5 county, New Jersey, have invented certain

new and useful Improvements in Sound-
Modifiers, of which the following is a de-

scription.

My invention relates to devices for modi-
10 fying or varying the volume or loudness of

sound produced by a phonograph or talking

machine. Such devices as commonly used
comprise a metallic part, such as a butterfly

valve, located at some point in the sound
15 conveyer, which valve is opened to a greater

or less extent to vary the area of cross sec-

tion of the conveyer through which the

sound reproduced passes. Such a device is

objectionable because of the sharp angular
20 deflection of the sound from the metallic

surface. I have determined that a sound
modifier should be of such nature as to per-

mit the sound vibrations to pass through the

same without deflection even when the modi-
25 fier is in closed position, the intensity or

amplitude of the vibrations being, however,
lessened by their passage through the modi-
fier.

One of the objects of my invention, ac-

30 cordingiy, is to produce an efficient and
serviceable device of this character.

Other objects of nry invention reside in

the details of construction and combina-
tions of parts more particularly pointed out

35 in the following specification and appended
claims.

In order that my invention may be more
clearly understood, attention is hereby di-

rected to the accompanying drawing, form-
40 ing part of this specification, and in which

—

Figure 1 represents a vertical central sec-

tion through a talking machine provided
with a modifier embodying my invention,

certain parts being shown in side elevation

;

45 Fig. 2 represents on an enlarged scale partly

broken away of a cross section on line 2—

2

of Fig. 1 ; Fig. 3 is a fragmentary view
showing in side elevation and section a por-

tion of a sound conveyer provided with a

50 modification of my sound modifier; Fig. 1

is a detail sectional view showing the sound
modifier of Fig. 3 on an enlarged scale;

Fig. 5 represents in section another modifi-

cation of my device adapted to be used in
place of the modifier shown in Figs. 3 and 55
I; and P^ig. 6 represents a partial section
through a sound conveyer similar to that
shown in Fig. 1, provided with a sound
modifier similar to that illustrated in Figs.
3 and 4. 60

Eeferring to the drawings, the talking
machine 1 comprises the reproducer 2 and
the sound conveyer 3 carrying the same,
which sound conveyer, as illustrated, has a
portion rearwardly directed from the repro- 65
ducer thence downwardly into the cabinet

4, and thence forwardly in the sound ampli-
fying exit portion of the conveyer 5. It is,

however, obvious that my improved sound
modifier may be applied to the sound con- 70
veying passages of anj^ other form of talk-

ing machine.
In the preferred form of my device, the

sound modifier consists of a sphere 6 which
preferably consists of a spherical container 75

7 within which is inclosed a loosely packed
mass of cotton waste or horsehair, asbestos,

cloth, or other cellular or fibrous material.
The inclosing case is preferably of wire
gauze. As shown in Figs. 1 and 2, modifier 80
G is positioned within the large amplifying
portion 5 of conveyer 3 and may completely
fill the same at a point adjacent the bend
or elbow 8 of the conveyer, or may be moved
to the left as shown, for example, in dotted 85
lines in Fig. 1, to a position in which it does
not fill the sound passage. The modifier 6

is preferably moved into adjusted position
and there held by the means illustrated, con-
sisting of a spiral spring 9 secured to the 90
rear side of the modifier 6, the other end of

the spring being secured to the inside of the
bend 8 of the conveyer. The forward side

of the modifier has secured thereto a cord
10 which is adapted to be wound upon a 95
bobhin 11 mounted upon a stem 12 which
extends out through the wall of amplifier 5

and is provided on the exterior thereof with'

a knob 13 for turning the same. A spring
14 which is stronger than spring 9 may bo 100

interposed between knob 13 and the surface

of amplifier 5 to hold the bobbin and sound
modilior by friction in any adjusted posi-

tion. Wbon it is desired to move the modi-
fier to the left, as shown in Fig. 1, knob 13 105

is turned in suck a direction as to wind



Q 1,110,382

the cord 10 upon the bobbin 11. When it is

desired to move the modifier to the right to

restrict or close the air passage, the knob
13 is turned in the opposite direction to un-

5 wind the cord 10 from the bobbin.

When the modifier is in the position

shown in full lines in Fig. 1, it completely
fills the opening and the volume of soimd
produced by the machine will be a minimum,

10 the volume increasing as the modifier is

moved to the left allowing a certain amount
of the sound to pass through the amplifier 5

without contacting the modifier. The am-
plifier 5 is preferably of a progressively in-

15 creasing diameter as shown. When the

modifier is in the position shown in full

lines, the sound vibrations traveling through
conveyer 3 pass through the same without
deflection, but with their amplitude or in-

20 tensity reduced so that the loudness of the

sound reproduced is decreased. By forming
the modifier as a sphere, the sound vibra-

tions in the central portion of the conveyer
will have a longer path through the modi-

25 fier than those near the sides of the con-

veyer, and will, accordingly, be reduced in

amplitude to a greater extent by the modi-
fier. The energy of the vibrations adjacent

to the sides of the conveyer, however, is dis-

30 sipated to some degree by friction with the

walls of the conveyer, so that the spherical

modifier tends to equalize the intensity of

the vibrations throughout the conveyer.

While I prefer to inclose the material of

35 the modifier in a wire gauze container, it is

not essential, although it is preferable be-

cause of its strength and durability. In
place of the wire gauze a covering of silk or

other material which would permit the pas-

40 sage of sound vibrations therethrough might
be used.

In Figs. 3 and 4 I have illustrated another
form of sound modifier consisting of the

butterfly valve 6', which may be located in

45 the horizontal arm of the sound conveyer 3.

As illustrated, this form of modifier com-
prises a hollow disk-like container V pref-

erably of wire gauze, the interior of the con-

tainer being filled, as in the first form of my
50 invention, with cotton waste, horsehair, or

similar material 15. This valve may be
placed in the position illustrated by full

lines in Fig. 3, in which all the sound vibra-

tions must pass therethrough, or may be
55 rotated toward the position at right angles

thereto, as illustrated by dotted lines in Fig.

3, in which practically none of the sound
vibrations pass therethrough.
Another modified form of my device is

60 illustrated in Fig. 5, in which the device is

illustrated as a sliding valve 62
. This valve

is preferably formed of a wire mesh con-

tainer with the fibrous or cellular material
contained therein, as in the other forms of

65 my invention. This valve may have a stem

16 attached thereto, stem 16 having a head
or thumb piece 17 upon the end thereof out-

side the conveyer, whereby the same may be
moved to cover to a greater or less extent

the opening of the sound conveyer 3, as 70

shown. The guide 3' for the slide valve

may be positioned at any convenient point

in conveyer 3.

In Fig. 6 I have illustrated a sound modi-
fier 63 in all respects similar to the butter- 75

fly valve 6' illustrated in Figs. 3 and 4,

mounted preferably just above the bend 8

in conrayer 3. Valve 63 has secured there-

to or integral therewith the stem 18 extend-

ing forwardly in a horizontal direction and 80

provided on its forward end, in a convenient
position in front of the mouth of amplifier

5, with the head or thumb piece 19, by which
modifier 6 3 may be rotated as described in

connection with Fig. 3. Stem 18 may be 85

supported in any convenient manner. If it

is desired to have the convej^er 3, including

amplifier 5, oscillate during the reproduc-
tion of a record, stem 18 may pass through
the wall of amplifier 5, as shown at 20, and 90

be supported within the mouth of amplifier

5, as by a bracket 21.

Having now described my invention, what
I claim as new therein and desire to protect

by Letters Patent is as follows :

—

95

1. In combination, a sound conveyer, a

sound modifier mounted within said con-

veyer, and means comprising a rotatable

bobbin and a flexible connection between
said bobbin and modifier for moving said 100

modifier into different positions in said con-

veyer, substantially as described.

2. In combination, a sound conveyer, a

sound modifier mounted within said con-

veyer, resilient means tending to hold said 105

modifier in one position in the air passage
in said conveyer, means comprising a ro-

tatable bobbing and a flexible connection

between said bobbin and modifier for mov-
ing said modifier into other positions in said HO
conveyer, and means normally preventing
rotation of said bobbin, substantially as de-

scribed.

3. In combination, a sound conveyer, a

sound modifier mounted within said con- 115

veyer, resilient means tending to hold said

modifier in one position in the air passage
in said conveyer, means comprising a rota-

table bobbin and a flexible connection be-

tween said bobbin and modifier for moving 120

said modifier into other positions in said

conveyer, and friction means for preventing
rotation of said bobbin, substantially as de-

scribed.

4. In combination, a sound conveyer, a 125

sound modifier of a material permitting the

passage of sound vibrations therethrough
but with diminished intensity mounted with-
in said conveyer, and means comprising a

rotatable bobbin and a flexible connection 130
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between said bobbin and modifier for mov-
ing said modifier into different positions in

said conveyer, substantially as described.

5. In combination, a sound conveyer, a

5 sound modifier mounted within said con-

veyer, resilient means tending to hold said

modifier in one position in the air passage
in the said conveyer, and means comprising
a rotatable bobbin and a flexible connection

10 between said bobbin and modifier for mov-
ing said modifier into other positions in said

conveyer, substantially as described.

6. In combination, a sound conveyer, a
sound modifier mounted within said con-

15 veyer, and means comprising a movable
member and a flexible member connecting
said movable member and modifier for mov-
ing said modifier into different positions in

said conveyer, substantially as described.
20 7. In combination, a sound conveyer, a

sound modifier of a material permitting the
passage of sound vibrations therethrough
but with diminished intensity mounted

within said conveyer, and means comprising
a movable member and a flexible member 25

connecting said movable member and modi-
fier for moving said modifier into different

positions in said conveyer, substantially as

described.

8. In combination, a sound conveyer, a 30

sound modifier mounted within said con-

veyer, resilient means tending to hold said

conveyer in one position in the air passage
of the said conveyer, and means compris-
ing a movable member and a flexible mem- 35

ber connected to said movable member and
modifier for moving said modifier into other
positions in said conveyer, substantially as

described.

This specification signed and witnessesd 40

this 7th day of December 1910.

THOS. A. EDISON.

Witnesses

:

Dyer Smith,
Anna R. Klehm.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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To all whom it may concern:
Be it known that I, Axel Stahl, a citizen

of the United States, residing at Chicago, in

the county of Cook and State of Illinois,

5 have invented certain new and useful Im-
provements in Burglar-Alarms, of which the

following is a specification.

This invention relates to burglar alarms
characterized by a talking machine which is

10 started to give an alarm in the event of a

window or door being opened by an intruder.

The invention has for its object to provide
novel and improved means for controlling

the talking machine, and to this end it con-

15 sists in a combination and arrangement of
parts to be hereinafter described and claimed.

In order that the invention may be better

understood, reference is had to the accom-
panying drawing in which

—

20 Figure 1 is a perspective view of the ap-

paratus, and Fig. 2 is a cross-section showing
a portion of the controlling mechanism.
Referring specifically to the drawing, 5

denotes an ordinary talking machine having
25 a disk record 6 carried by a rotating table 7

and engageable by a needle or stylus carried

by a sound-box 8. The usual brake 9 for the
table is also provided, said brake being car-

ried by a lever 10 mounted on a pivot stud
30 11, which latter is mounted on the top of the

casing of the machine. On the top of the
casing, at the side of the starting point of
the needle, is mounted a stud 12 on which
is pivoted, to swing in a horizontal plane, a

35 lever 14 having a prolongation or finger 15
passing beneath the sound-box and holding
the latter elevated a sufficient distance to

keep the needle out of contact with the rec-

ord. Between the finger and the pivot, a
40 short stud 16 depends from the lever. The

table 7 has a marginal enlargement forming

an abutment or cam 17 into the path of
which the stud 16 extends.
A cord 18 is fastened to the brake-lever

10 and carried to the windows and doors 45
over suitable guide pulleys, and fastened to

the windows and doors in such a manner
that when an intruder opens the same, the
cord is given a pull, and the brake-lever is

swung on its pivot to disengage the brake 9 50
from the periphery or edge of the table.

The machine, having previously been wound
up, now starts, and when the cam 17 strikes

the stud 16, the lever 14 is swung on its pivot
to swing the part 15 from beneath the sound- 55
box 8, whereupon the latter drops and the
needle comes into contact with the record 6,

and the alarm is given.

The apparatus is very simple in construc-
tion and it can be readily and cheaply in- 60
stalled, any ordinary disk talking machine,
slightly modified as described, being all that
is necessary besides the brake releasing con-
nections 18.

I claim: 65
The combination with a talking machine

having a sound-box and a turn-table for sup-
porting the record, said turn-table having a
marginal abutment, of a lever extending
horizontally beneath the sound-box and piv- 70

oted to swing in a horizontal plane, said
lever when in engagement with the sound
box holding the same elevated in inoperative
position, and a stud depending from the
lever, said stud being in the path of the 75

aforesaid abutment.
In testimony whereof I affix my signature

in presence of two witnesses.

AXEL STAHL.
Witnesses

:

S. J. Lehrer,
H. G. Batchelor.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."



>IT50 TVL3.TJ T8 CiaTIT





H. E. MARKLE.
SOUND REPRODUCING MACHINE.

APPLICATION FILED AUG. 27. 1906.

1,111,716. Patented Sept. 22, 1914.

3 SHEETS-SHEET 1.

FIE.5.
PIB.B.

--m
ih

46 46"

WITNESSES:

9n . ^3. c^/o-y-co. BY

Inventor

e

Attorney

THE NORRJS PETERS CO . PHOTO-L1THO
. WASHINGTON. D.





1,111,716.

pig. a.

H. E. MAEKLE.
SOUND REPRODUCING MACHINE.
APPLICATION FILED ADS. 27, 1906.

Patented Sept. 22, 1914.

ib. a.

3 SHEETS-SHEET 2.

"pIE-lD-

MIZ

14 59^IE.2. ^W/mm/ 7*

WITNESSES:

?*,. rt.Jt/ay^. By

Inventor

Attorney

THE f.OPP,S PETERS CO. PHOTO-UTHO
. WASHINGTON. O C.





H. E. MAEKLE.
SOUND REPRODUCING MACHINE.

APPLICATION FILED AUG. 27, 1906.

1,111/716. Patented Sept. 22, 1914.

3 SHEETS-SHEET 3.

FIB. 11. 37 O 69

.

SlWitnC33CS

FIB.12.

FIB.13.

y

15

II

9tvue»tto«

*4&y*+c*~£'h^M<

ClttoXW«-iJ

7«£ NOPRIS PETERS ZC PHOTQLITHO., WASHINGTON



UNITED STATES PATENT OFFICE.
HY1AI E. 1ARKLE, OE NASHVILLE, TENNESSEE.

SOUND-REPRODUCING MACHINE.

1,111,716. Specification of Letters Patent. Patented Sept. 22, 1914.
Application filed August 27, 1906. Serial No. 332,224.

' To all whom it may concern:

Be it known that I, Hyjiah E. Markle,
citizen of the United States, residing at

Nashville, in the county of Davidson and
5 State of Tennessee, have invented certain

new and useful Improvements in Sound-
ReiDroducing Machines, of which the fol-

lowing is a specification.

My invention relates to sound reproduc-

10 ing machines generally, but more particu-

larly to the multiplex c.ylinder machine
wherein are employed a series of cylinders

with means to bring the cylinders succes-

sively into operative relation with the re-

ii producer, and it is the object of my inven-

tion to improve and simplify this type of

machine; and with this and minor objects

in view, my invention consists of the parts

and combination of parts as will be herein-

20 after pointed out and claimed.
In the drawings, Figure 1 is a side eleva-

tion of a phonograph embodying my inven-
tion. Fig. 2 is a front elevation of the

same. Figs. 3 and 4 are side elevations of

25 the castings constituting the gear housing.
Figs. 5, 6, 7, and 8 are detail views. Fig. 9

is a top plan view of the carriage, Fig. 10

is a top and side view of the arch bar which
supports the front of the carriage, the pawl

30 being shown in position for assembling with
said bar, Fig. 11 is a detail elevation of the

trip mechanism, Fig. 12 is a detail sectional

view through one of the arms of the star

wheel and cylinder, Fig. 13 is a similar view
35 of opposite star wheel and one of its hinged

sections.

1 designates the base or support of the
machine having an opening on each side of

which are positioned depending arms 2 pro-
40 vided with suitable journal bearings 3 in

which are journaled the star wheels 4 and 5.

6 are shafts journaled in the outer ends of
the arms of the star wheel 4 on which are

keyed pinions 7. 8 are record holding cylin-

45 ders secured on the shafts 6. The arms of

the wheel 5 are each provided with hinged
sections, 9, the outer end of each of which
is provided with a center inn 10 adapted to

support one end of the cylinders 8.

50 11 is a locking lever or key pivoted to the
wheel 5 by means of the pivot 12. The outer
end of this lever or key 11 is provided with
a set screw 13 adapted to bear against the

hinged section 9 whereby said section is sup-

55 .ported in a vertical position and, with its

centering pin 10, held against the cylinder
8. The set screw enables one to adjust the
pressure with wdiich the centering pin 10
bears against the cylinder 8. When ever it

is desired to place a record on the cylinder, 60
the lever or key 11 is swung on its pivot
parallel with the wheel 5 whereupon the
section 9 is free to swing on its hinge away
from the wheel, thus freeing the end of the
cylinder 8 adjacent to the wheel 5, where- 65
upon the record may be placed upon or re-

moved from its cylinder. As soon as a

record is placed upon a cylinder, the section
9 is thrown up and the locking lever or key
swung upward on its pivot into the position 70
shown in Fig. 13 and the proper adjust-

ment of the bearing pin 10 against the end
of the cylinder is regulated by means of the
set screw 13 on said lever 11.

14 and 15 are castings constituting a suit- 75
able housing for a train of gear wheels. The
casting 15 is provided with journal bear-
ings 16, tubular projections 17 and brackets
18 and 19 on opposite ends and lugs 20, while
the casting 14 is provided with screw open- 80

ings with which the projections 17 register.

21 are screws holding the castings together
by passing through the openings in casting
14 and engaging suitable screw threads in

said projections or lugs 17. The lugs 20 85
bear against the ends of the casting 14.

22, 23, 24, 25 and 26 are gear wheels suit-

ably journaled in the housing formed of the
castings 4 and 5. On the shaft 27 of the gear
wheel 22 is keyed a suitable band or other 90
power wheel.

28 is a pinion keyed to the shaft 31 of
the gear wheel 25, said shaft being journaled
in the standard 29.

30 is a pinion keyed to the shaft 31 and 85

is adapted to engage the pinions 7 of the

star wheel whereby the cylinders are re-

volved.

The gear wheel 25 meshes with the gear
wheel 26. 100

32 is the return or repeating bar having
a worm of the desired pitch formed thereon,

the other end of the bar 32 being journaled

in the standard 33. The standard 33 is more
clearlv shown in Figs. 2 and 11 from which 105

it will be seen (bat it is provided with an
anii 34 carrying a U-shaped lug 35 on its

outer end. A carriage slide bar 36 is sup-

ported at, the front of ibe machine in the

lug 35 of the standard 33 and in the lug 19 no
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of the casting; 15 in which it is held by
means of suitable set screws.

The carriage 36% for carrying the repro-

ducing means, (not shown) is supported in

5 the front by means of the arched bar 37

having lugs 38 by means of which it is se-

cured to tbe carriage. The outer end of the

bar 3V is provided with a cross piece 39 (see

Fig. 10) having a depending foot 40 adapted

10 to slide on the slide bar 36, as clearly shown
in Fig. 1.

4-1 is a pawl, the upper end 42 of which is

outwardly deflected, the lower end of the

pawl depending, normally, below the top of

15 the stide bar 36. a- win, in Fig. 1. This
pawl is pivoted to the cross piece 39 be-

tween lugs 43. A coiled or oilier suitable

spring 4.3 is secured between the cross piece

39 nnd the end 42 of the pawl 41 as sbown in

20 Fig. 1. The tendency of the spring 45 to

throw the lower end of the pawl in toward
the carriage is normally resisted by the

slide bar 36.

46 is aii arm provided with a trip 47 at its

25 outer end. said aim having an integral lug
48, by means of which it is secured to the
carriage, the said arm projecting in advance
of the carriage, as clearly shown in Fig. 2.

49 is an arm integral with and depending
30 forwardly from the arm 40, the end of

which is provided with fingers 50 and 51.

to be hereinafter referred to.

52 is a rod. one end of which is fixed in

the lug 18 of the casting 15. the other end
35 being suitably supported. The arched bar

53 is slidably mounted on the rod 52 at one
end and is secured at its other end to the

rear of the carriage, thus coacting with the

arched bar 37 to support the carriage 36 a
.

40 An arm 54 (shown partially in dotted lines

in Fig. 1) is connected to the outer end of

the arched bar 53 and its inner end carries a

worm feeding nut. which engages the feed

screw 55. whereby the carriage is propelled

45 to traverse a record. The feed screw is

keyed to the gear wheel 24.

56 is a bell crank lever pivoted at 57 to

the arm 54; the other end of the lever 56 is

provided with a yoke 58 (shown in dotted

50 lines in Fig. 1) which is adapted to engage
a boss 59 formed on the ends of the arms
of the star wheels 4 and 5 whereby said

wheels are held against movement while a

record is being reproduced.
55 60 is a rod extending from a pivoted end

of the bell crank lever, which has a sliding

engagement with a rod 61 fixed to the

arched bar 53. so that when the front end of
the carriage is raised, the rod 61 forces the

60 rod 50 upward, thus swinging the bell crank
lever on its pivot and disengaging the }

Toked
end from the arm of the star wheel, where-
upon the wheel is free to be revolved to ad-

vance another record into operative posi-

65 tion.

62 is a bracket depending from the sup-

port 1 provided with an arm 63.

64 is a ratchet wheel suitably journaled
on the lower end of the bracket and pro-
vided with bevel gear teeth (indicated by -

Q
a dotted circle in Fig. 2) on its rear side,

which mesh with a bevel gear wheel 65

keyed to the shaft of the star wheel 5.

66 is a lever pivoted at 67 to the arm 63

;

68 is a pawl pivotally secured to the lower
?g

end of the lever 66 and held at a right angle
thereto by means of a coiled spring 69 in

which position it is in engagement with the

ratchet wheel 64. The lever 66 is offset in-

termediate its upper end and pivot as at
gQ

70 which permits the end of the arm 46 to

pass the lever without engaging it as the

carriage progresses in the reproduction of

a record, as shown in full lines in Fig. 11.

The path of the finger 50 is below the top
g5

of the bar 32 in the forward movement of

die carriage. The slide bar 36 is provided
with a trip 71 which is adapted to push
the pawl 41 from the top of said bar after'

the carriage has returned to starting posi- 90
•:ion, said trip having a cam-like face.

The operation of the machine is as fol-

lows: Becords having been placed upon the

cylinders 8, and the star wheels locked

against movement by the yoked end of the 95
lever 56, the machine is started and the feed

screw 55 advances the carriage across the

record, the end of the arm 46 passing
-;h rough the offset 70 in the lever 66. As
loon as the carriage has completed its for- 100
ward movement, the stud 72, which is fast

to the repeating bar 32 engages the finger

50 of the arm 49 and continuing in its move-
ment, thereby elevates the arm and through
it the carriage until the pawl 41, under the 10 5
influence of its spring, snaps over the slide

bar 36 and its lower end rests upon said bar
holding the carriage in its elevated position,

in which position the trip 47 on the bar 46 is

above the offset in the lever 66 and the finger no
51 is in engagement with the repeating bar
32. The elevation of the front end of the
carriage causes it to swing at its rear end
on the rod 52, therebjr freeing the feeding
ict from the feed screw 55 and at the same n§
time through the rod 61 and arm 60, free-

ing the yoked end of the bell crank lever

56 from engagement with the star wheels,
thus leaving the wheels free to be revolved.
The gears and repeating bar 32 continuing 120
to revolve, the carriage is returned to its

starting position, by reason of the engage-
ment between the said bar or worm 32^ and
the finger 51. In the return movement of
the carriage, the trip 47 on the arm 46 12;
strikes the end of the lever 66 above the off-

set as shown in dotted lines in Fig. 11 and
throws the lever over on its pivot 67 which
movement, through the pawl 68, revolves the
ratchet wheel 64, the bevel gear 65 and the 133
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shaft of the star wheel 5, thereby revolving
both star wheels and thus advancing a new
record into proper position for reproduc-

tion.

5 If it is desired to repeat a record, the arm
46 may be swung on its hinge 72 entirely

out of the path of the lever 66, or the lever

66 may be provided with a hinge joint 73
whereby it may be swung entirely out of

10 the path of the arm 46.

It is of course obvious that many minor
changes may be made in the details of con-

struction, without departing from the spirit

of the invention, hence, I would have it un-

15 derstood that I do not limit myself to the

exact details shown.
What I claim is :

—

1. In a sound reproducing machine, the

combination with a multiplex record holder,

20 of a sound box carriage, bosses on said

holder, a locking lever engaging said bosses

to lock the holder against movement, and
means rigidly fixed to and carried by said

carriage for releasing said locking bar from
25 said bosses when the carriage is raised.

2. In a sound reproducing machine the

combination with a multiplex record holder

comprising a series of arms, shafts connect-

ed to said arms to hold a record, a locking

60 bar constructed to engage each of said arms
as the record holder is revolved, to lock the

holder against movement while a record is

being reproduced and means fixed to and
carried by the carriage for releasing said

35 locking bar from said arms when the car-

riage is raised to permit the holder to re-

volve.

3. In a sound reproducing machine, the

combination with a multiplex record holder

40 comprising a series of arms, shafts connected
to said arms each to hold a record, bosses on
each of said arms, of a locking bar con-

structed to engage said bosses to lock the

holder against movement while a record is

4 6 being reproduced and means fixed to and
carried by the carriage for releasing said

locking bar from said bosses when the car-

riage is raised to permit the holder to re-

volve.

60 4. In a sound producing machine, the

combination with the sound box carriage, of

a multiplex record holder revolubly mounted
upon a shaft, gear wheels connected to said

shaft, a ratchet wheel formed on the pe-

55 riphery of one of said gear wheels, a lever, a

pawl pivotally secured to said lever and
adapted to engage said ratchet wheel, said

lever extending into the path of the car-

riage, and means on said carriage adapted
60 to operate said lever whereby the holder is

revolved after the carriage has traversed a

record.

5. In a sound reproducing machine, the
combination with the sound box carriage

65 and a multiplex record holder, of a trip

secured to the carriage, a lever constructed

to permit the trip to pass it in the forward
movement of the carriage, means elevating

the carriage after the trip has passed the

lever, said trip, in its elevated position being 70
adapted to operate the lever on the return

movement of the carriage and means con-

necting said lever and the holder whereby
the holder is given a partial revolution each
time said lever is operated. 75

6. In a graphophone, the combination
with a support, a multiplex record holder
suspended therefrom on a shaft, pinions con-

nected to each record holder, and a revolving
mechanism connected to said shaft, of a go
casing on said support, a gear train in said

casing, a bar secured at one end to said

casing, and extending across the machine
and suitably supported at its other end, a

sound box carriage movably mounted on g5
said bar, a forwardly feeding screw for the

carriage keyed to one of the gears in said

casing, an arm pivotally mounted on the

carriage and connecting said screw and car-

riage, and constructed at one end to engage 90
the screw, a locking lever adapted to engage
the said holder and hold it against move-
ment when the carriage is being moved for-

ward, an arm extending from said lever, a

rod rigidly secured to the carriage to elevate 95
said lever when the carriage is elevated, a

slide bar on which one end of the carriage

slides, a spring pressed pawl connected with
said carriage, the lower end of which is in

engagement with the side of the bar in the 100
forward movement of the carriage, a trip

carried by the carriage, a return feeding
screw for the carriage, means on the car-

riage to elevate the carriage at the end of

its forward movement and place it in en- 105
gagement with the return screw, and a lever

in the path of said trip on the return move-
ment of the carriage whereby the multiplex
holder is revolved to present a new record,

and means to lower the carriage at its start- no
ing point.

7. In a sound reproducing machine, the

combination with a multiplex record holder
comprising a series of arms, shafts connected
to said arms, each to hold a record, of a 115
locking bar pivotally mounted on said ma-
chine and provided with a hook end adapted
to engage said arms to hold the record
holder against movement while the record is

being reproduced, a carriage and a rod uo
rigidly fixed to the carriage adapted to en-

gage the locking bar when the carriage is

raised.

8. Tn a' sound reproducing machine, the

combination with a multiplex record holder. 1J5
arms on said holder adapted (o receive a

record, and a stylus carriage, of a boll-crank

lever pivotally mounted on said machine and
provided with a yoke at ils free end. adapted
to engage the said arms to hold the multi- no
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plex holder against movement while a record

is being produced, a rod extending from the

pivoted end of the bell-crank lever and a rod
extending from the stylus carriage adapted
to engage the rod of the bell-crank lever

when the carriage is raised to swing the bell-

crank lever on its pivot and disengage its

yoke end from the arm of the wheel, where-

upon the wheel is free to be revolved to ad-
Aancc another record into operative position.

In testimony whereof I affix my signature
in presence of two witnesses.

HYMAN E. MARKLE.
Witnesses

:

W. H. Williamson,
C. Y. McClellan.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
JOHN H. VAN MATER, OF ATLANTIC HIGHLANDS, NEW JERSEY.

PHONOGRAPHIC SQTJND-BOX.

1,111,779. Specification of Letters Patent. Patented Sept. 29, 1914.
Application filed July 5, 1913. Serial No. 777,537.

To all whom it may concern:

Be it known that I, John H. Van Mater,
a citizen of the United States, residing at

Atlantic Highlands, in the county of Mon-
5 mouth and State of New Jersey, have in-

vented certain new and useful Improve-
ments in a Phonographic Sound-Box, of

which the following is a description.

My invention relates to means employed
10 for transmitting articulate and musical

sound vibrations from the contact needle of

a phonograph to its resonant diaphragm,
and from which they are transmitted in the
form of sound waves by a suitable amplifier.

15 The object of my invention is to produce
and preserve the vibrations peculiar to ar-

ticulate speech and musical sounds, to the

exclusion of those produced by the scratch-

ing or frictional effects peculiar to phono-
20 graphs.

In phonographs, heretofore part of their

sound vibrations have been transmitted
from the stylus point to the interior of the
amplifying horn through mechanical con-

25 nections or sound conductors leading from
the stylus needle to the material forming the
sound box, thence through such material to

the interior of the horn ; and such sounds so
transmitted irrespective of a diaphragm or

80 sounding board are generally of an objec-

tionable nature.

In carrying out my invention and to avoid
such objectionable sounds, all parts of the
mechanism employed for recording and re-

85 producing musical and articulate sound vi-

brations, including the stylus and its holder
are insulated from the sound box and horn,
by means of a keeper composed of material
which offers an effective resistance to the

*° passage of all sound vibrations through it;

so that the only way that such vibrations can
be transmitted from the stylus to the in-

terior of the horn must be through a single

transmitting member leading from the
45 needle to a diaphragm and thence to the in-

terior of the horn.
My invention further embraces certain

forms of a sound transmitting member lead-

ing from a stylus to a resonant diaphragm
60 and adapted for carrying with an increasing

volume and clearness certain vibrations
common to musical sounds and articulate

speech which accord with certain vibratory
characteristics of said member, and in trans-

55 mitting with a decreasing force and clear-

ness other sound vibrations which do not ac-

cord with the same.
I attain these objects by means illustrated

in the accompanying drawings made a part
hereof, wherein: 60
Figure 1, is a plan of the under face of a

phonograph sound box embodying my in-

vention; Fig. 2, is a sectional elevation of
the device shown by Fig. 1 ; Fig. 3, shows a

part of the device of Fig. 2, in section ; Fig. 65

4, is a plan of the under face of a part of the
device of Fig. 1 ; Fig. 5, is a modified form
of the device of Fig. 2, shown in section;

Figs. 6 and 7, are modified forms of part of
the device of Fig. 1; Figs. 8 and 9, show a 70
working form of my invention, and Figs. 10
and 11, show a practical form of mechanism.

Fig. 1, shows a plan of the shell of a

sound box M, in connection with a stylus

arm S, for holding a stylus, the same being 75

pivotally connected to an insulated inertia

plate P, held within the sound box; also a

resonant diaphragm D, with a transmitting
member T, leading from the stylus arm S, to

the diaphragm D. 80

Fig. 2, is a sectional elevation of Fig. 1,

showing the shell of the sound box M, pro-
vided with a sleeve or horn attachment M'.
Inside of the box M, are shown two insulat-

ing rings R, and G, between which is held 85

insulated from the shell a flexible diaphragm
D, while the inertia plate or ring P, is held
insulated from both the box M, and the dia-

phragm by the insulating ring G. The in-

sulated inertia plate P, has a stylus arm S, 9°

pivotally connected to it at S'. The trans-

mitting member T, is rigidly united at one
end with the stylus arm S, while its other

end is provided with a post T', which is

joined to the center of the diaphragm D; 95

whereby the post S, is connected to the dia-

phragm D, by means of the member T, and
its post T'. S 2 shows a stylus placed in the

arm S. M2
, is a snap ring used for holding

the insulator G, and its plate P in place. 10°

Fig. 3, is a reproduction of part of Fig. 2,

with the stylus arm and transmitting mem-
ber omitted, showing one of the lugs P', by
which a stylus arm can be connected to the

insulated plate P. 105

Fig. 4, shows a plan of an inertia plate 1\

with its two lugs P', P', for pivotally hold-

ing a stylus arm; the outwardly extending
flange P 2

. being for the purpose of engag-

ing the insulating ring G, as shown in Fig. 2. 110
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Figs. 2 and 3, show the inertia plate P, to

which the stylus arm S, is pivotally attached
at the fulcrum S', to be of solid material to

give it weight, so that its inertia will add to

5 its stability beyond that offered by its elastic

insulating ring or holder G; therefore the
function of the plate P, is to add to the sta-

bility of me fulcrum S', of the stylus arm S,

so that vibrations transmitted through the
1 member T, will not be communicated

through P, owing to its weight or inertia,

nor to the shell of box M, owing to the inter-

vening insulating ring G.
Fig. 5 shows in section a diaphragm

15 and a fulcrum plate P, insulated from
each other but held together by the
transmitting member T, which is pivoted to

the plate P; all of which forms a complete
media nisi a which can be slipped in or out

20 of a sound box or held therein in an insu-

lated condition by means of the insulating
rings G and E.

Fig. 6 shows analogously one of the ele-

ments of my invention which relates to the
25 peculiar construction of the transmitting

member T, and here shown as a separate
article consisting of a blade T, adapted for
being rigidly attached to the stylus arm;
which blade has a post T', held to it by

30 a spring T4
, which post is connected to a

resonant diaphragm D; the object being to
show that any vibrations imparted to the
blade in a direction perpendicular to the
plane of the diaphragm will be transmitted

35 to it through the post T', while any vibra-
tions in the blade parallel to the plane of
the diaphragm will simply swing relatively

to the post without vibrating the diaphragm.
This same effect is attained by means pe-

40 culiar to the construction of such a trans-
mitting member as shown by Fig. 7, con-
sisting of a blade T, made throughout of
comparatively thin material and having
part of it tapering in width and formed

45 into a spiral T 2
, to which a resonant dia-

phragm D. is directly attached; the spiral

part T 2
, being formed so as to be compara-

tively rigid in the direction perpendicular
to the diaphragm and comparatively flex-

50 ible in a transverse direction whereby vibra-

tions one way in the blade will be trans-
mitted to the diaphragm while those in an-
other way will not be transmitted; as de-
scribed in connection with Fig. 6.

55 Figs. 8 and 9, graphically represent a dia-

phragm D, fixed in a ring D', and centrally
connected at D 2

, to the post T', of the trans-

mitting member T, which forms its sole

support and holds it free from contact with
Co the plate or ring P3

, and other parts of the
mechanism to which sound vibrations might
be communicated.

Figs. 10 and 11. show a plan and a cross-

section of a practical form of mechanism
adapted for carrying out my invention; in 65
which the transmitting member or blade
T, terminates in a spiral T 3

, with its flat

dimensions approximately parallel to that
of its blade T, and provided with a post T',
for connecting it with the diaphragm D. 70
In this form, the diaphragm D, and fulcrum
plate P, connected by a spring joint S 3

, to
the stylus arm S, are insulated from each
other and from the shell M, while the shell

is also insulated from the mouthpiece M', 75
which forms a part of the horn to which it

is attached.

In the construction of the transmitting
member T, I find that certain features are
essential for its better performance, which 80
are; a greater width and rigidity one way
than the other as shown; a greater length
than that represented by the distance from
its stylus arm to its junction with the dia-

phragm : hence the necessity of a spiral or 85
analogous form to increase its length and
not its reach, and the necessity of making it

tapering in its width to prevent monotone
sound vibrations which wTould result if its

cross-sections were equal throughout its 90
length.

What I claim as my invention is

:

1. In a sound recording and reproducing
machine, a stylus arm and a vibratory dia-

phragm united by a sound transmitting 95
member made of thin material tapering in

width and formed at its smaller end into

a spiral with its wide dimensions perpen-
dicular to the plane of the diaphragm to

which it is attached. 100
2. In a sound recording and reproducing

machine, a complete mechanism for receiv-

ing and transmitting sound vibrations and
comprising an insulated stylus arm and ful-

crum, an insulated vibratory diaphragm and 105
a sound transmitting member uniting the
st}dus arm with the diaphragm and con-

sisting of thin material, tapering in width
and formed at its smaller end into a spiral

with its wide dimensions perpendicular to no
the plane of the diaphragm to which it is

attached.

3. In a sound recording and reproducing
machine, a sound box, a vibratory diaphragm
therein, a stylus arm, a transmitting mem- 115

ber composed of tapering material and
made partly into a spiral for connecting the
diaphragm to the arm, and a body sup-
ported within but out of contact with said

sound box for flexibly holding the stylus 120
arm in place.

J. H. VAN MATER.

Witnesses

:

A. G. Wateehouse,
William Skidmore.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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UNITED STATES PATENT OFFICE,
THOMAS A. EDISON, OF WEST ORANGE, NEW JERSEY, ASSIGNOR TO NEW JERSEY

PATENT COMPANY, OF WEST ORANGE. NEW JERSEY, A CORPORATION OF NEW
JERSEY.

PHONOGRAPH-RECORD.

1,111,999. Specification of Letters Patent. Patented Sept. 39, 1914.

Application filed January 20, 1912. Serial No. 672,397.

To all whom it may concern:
Be it known that I, Thomas A. Edison,

a citizen of the United States, and a resi-

dent of Llewellyn Park, West Orange, in the

5 county of Essex and State of New Jersey,

have invented certain new and useful Im-
provements in Phonograph - Records, of

which the following is a description.

My invention relates to phonograph
10 records having a surface of wear resisting

material, such as celluloid.

The object of my invention is to provide
a record of this type permitting the re-

production of the sound record formed
15 thereon with distinctness, loudness and

purity. It has been common to provide

records with surface films or veneers of hard
materials such as celluloid; but the repro-

duction from these records has usually been
20 accompanied by harsh unpleasant scratchy

sounds which I have discovered to be due
to the fact that the record surface is hard
and unyielding so that the reproducer strikes

the bottom of the record groove with a more
25 or less sharp blow. In order to overcome

this and other objections and at the same
time provide a wear resisting surface for the

record, I construct my improved record of

a flexible or yielding surface film or veneer

30 of hard material, such as a thin sheet of

celluloid, and provide a resilient or jdelding

backing therefor, this backing being in my
preferred construction formed of a base of

hard material, such as plaster of Paris, and
35 a thin film or layer of resilient material such

as rubber, intermediate said surface veneer

and base. The resilient material should be

a substance, such, for example, as rubber,

which yields but is not liable to permanent
40 deformation under the pressure of the re-

producer stylus. The resiliency of the inter-

mediate film or layer permits a slight flex-

ing or yielding of the surface film or veneer
under the reproducer so that the sharp blows

45 of the reproducer are cushioned and the

harsh noises above referred to eliminated;
while the rigidity of the base prevents a

diminution of the amplitude of the sound
waves as reproduced^ so that the sound

50 waves on the record surface are transmitted

with full amplitude to the reproducer dia-

phragm. It is understood that the inter-

mediate film above referred to yields only

sufficiently to permit the cushioning of the

stylus so as to eliminate the harsh sounds 55
referred to above.
Other objects of my invention will appear

more fully in the following specification ami
appended claims.

In order that my invention may be more 60

fully understood, attention is hereby di-

rected to the accompanying drawings form-
ing a part of this specification and in

which

—

Figure 1 represents a central vertical sec- 65

tional view of a cjdinclrical sound record
embodying my invention; and Fig. 2 rep-
resents a similar view of a disk sound record
embodying my invention.

Referring to the drawings and more par- 70

ticularly to Fig. 1, the reference numeral 1

indicates a cylinder of hard material such
as celluloid, this cylinder being formed at

its ends with inwardly directed flanges 2

and 3. The cjdinder 1 is covered on the in- 7 5

terior thereof with a thin coating 4 of resil-

ient material, such as rubber, this coating
being preferably applied b}^ rotating the
cylinder 1 and applying a solution of the
resilient material, as with a brush, to the 80
interior or bore of the cylinder. When rub-
ber is used, I prefer to employ a solution of

the same in benzol. After the layer or film

4 has heen allowed to dry, I form on the in-

terior thereof, as by casting, a backing 5 of 85

hard unyielding material, such as plaster of

Paris. In carrying out the casting opera-
tion in practice, I place within the coated
cylinder 1 a core having a recess or groo\ e

opening at one end and in the lateral sur- 90
face of the core, and pour the material to

he cast into this recess or groove, from winch
it is led into the annular space between the

core and the film 4-. The recessed core dp
not form a part of the present invention. 95

The base •") is dried by placing (he record

within an oven, after which the record may
be reamed and otherwise suitably finished.

In practice, the core is preferably slightly

Withdrawn before (fie base 5 is dried so as 100

to prevent the formation of an objectionable

projection within (he bore of the record ai

the place where the recess in the mold is

located. The flanges 2 and 3j are preferably

of slightly greater diameter than the QOr- 105

of the bore of the bi c 5,

the record being supported when in place on

the phonograph mandrel entirely by the
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base 5. The record impression is preferably

formed on the surface of the celluloid film

1 prior to the application of the yielding film

and the base thereto.

In order to produce best results, the film

or veneer 1 should be sufficiently thin to be

flexible or yielding and the film 4 should be

of such a thickness as to cushion the sharp
sudden movements of the reproducer stylus

which produce the harsh sounds referred to

above without causing such a flexing or

yielding of the surface veneer as to appre-

ciably decrease the volume of sound emitted

during the reproducing of the record. In
practice, I have found that a suitable thick-

ness for the celluloid surface film is about
.018" and that a suitable thickness for the

intermediate film of rubber is about .0015".

Eeferring to Fig. 2, the numerals 1', 4'

and 5' indicate respectively the hard surface

film or veneer, yielding intermediate film,

and hard base of a disk record constructed

in accordance with my invention. The
veneer 1 and film 2, as in the form of my
invention described above are preferably

formed respectively of celluloid and rubber.

For the disk sound records, however, I pre-

fer to provide a base not only of considerable

hardness but also of considerable toughness

and capable of adhering firmly to the inter-

mediate film. Suitable materials for such

a base are hard rubber or the phenolic con-

densation products which form the subject

matter of applications of Jonas W. Ayls-

worth, Serial Nos. 496,060, 543,238 and
604,982. With the disk record as with the

cylindrical record, the record impression

should be formed in the surface veneer prior

to the application of the flexible film and
base thereto. The celluloid for the disk

record may be of less thickness than that for

the cylindrical record preferably about .005

of an inch in thickness, the yielding film 4'

being preferably of substantially the same
thickness as the corresponding film in the

cylindrical record, i. e. about .0015".

I have found in practice that the employ-
ment of the yielding intermediate film re-

ferred to above not only improves the

quality of the record but also decreases the

wear of the stylus on the record and there-

by materially increases the life thereof, the

hard unyielding base preserving the loud-

ness and distinctness of the record. Various
materials other than those specified above

may be used by me and numerous other

modifications may be made within the scope

of my invention.

What I claim as new and desire to pro-

tect by Letters Patent is as follows

:

1. As a new article of manufacture, a rec-

ord tablet having a yielding surface veneer

of hard material, and a backing therefor

comprising a hard substantially unyielding

base and a layer of resilient material located

intermediate said surface veneer and base,

said resilient material being yieldable but
not liable to permanent deformation under
the pressure of the reproducer stylus, sub-

stantially as described. 70
2. As a new article of manufacture, a rec-

ord tablet having a yielding celluloid sur-

face veneer, and a backing therefor compris-
ing a hard substantially unyielding base and
a layer of resilient material located interme 75
diate said surface veneer and base, said re-

silient material being yieldable but not
liable to permanent deformation under the
pressure of the reproducer stylus, substan-

tially as described. 80
3. As a new article of manufacture, a rec-

ord tablet having a yielding surface veneer
of hard material, and a backing therefor

comprising a hard unyielding base and a

layer of rubber located intermediate said 85
surface veneer and base, substantially as de-

scribed.

4. A.s a new article of manufacture, a rec -

ord tablet having a yielding celluloid sur-

face veneer, and a backing therefor com- 90
prising a hard unyielding base and a layer

of rubber located intermediate said surface
veneer and base, substantially as described.

5. As a new article of manufacture, a rec-

ord tablet having a yielding surface veneer 95
of hard material, and a backing therefor

comprising a plaster base and a layer of re-

silient material located intermediate said

surface veneer and base, said resilient ma-
terial being yieldable but not liable to per- 100

manent deformation under the pressure of

the reproducer stylus, substantially as de-

scribed.

6. As a new article of manufacture, a rec-

ord tablet having a yielding celluloid sur- 105

face veneer, and a backing therefor compris-
ing a plaster base and a layer of resilient

material located intermediate said surface

veneer and base, said resilient material be-

ing yieldable but not liable to permanent 110

deformation under the pressure of the repro-

ducer stylus, substantially as described.

7. As a new article of manufacture, a rec-

ord tablet having a yielding celluloid sur-

face veneer, and a backing therefor compris- 115

ing a plaster base and a layer of rubber
located intermediate said surface veneer and
base, substantially as described.

8. As a new article of manufacture, a rec-

ord tablet having a yielding surface veneer 120

of hard material, and a backing therefor

comprising a plaster base and a layer of
rubber located intermediate said surface ve-

neer and base, substantially as described.

9. As a new article of manufacture, a rec- 125

ord tablet having a yielding surface veneer
of hard material, and a backing therefor
comprising a hard unyielding base and a
layer of rubber located intermediate said

surface veneer and base, said veneer being 130
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iess than .025 inches and said layer less than
.002 inches in thickness, substantially as de-

scribed.

10. As a new article of manufacture, a rec-

5 ord tablet having a yielding celluloid sur-

face veneer, and a backing therefor com-
prising a hard unyielding base and a layer

of rubber located intermediate said surface
veneer and base, said veneer being less than

10 -025 inches and said layer less than .002

inches in thickness, substantially as de-

scribed.

11. As a new article of manufacture, a rec-

ord tablet having a )delding celluloid sur-

15 face veneer, and a backing therefor com-
prising a plaster base and a layer of rubber
located intermediate said surface veneer and
base, said veneer being- less than .025 inches
and said layer less than .002 inches in thick-

20 ness, substantially as described.

12. As a new article of manufacture, a rec-

ord tablet having a yielding surface veneer
of hard material, and a backing therefor
comprising a hard unyielding base and a

25 layer of rubber located intermediate said
surface veneer and base, the thickness of
said veneer being approximately .018 inches

and the thickness of said layer approxi-
mately .0015 inches, substantially as de-

scribed. 30
13. As a new article of manufacture, a rec-

ord tablet having a yielding celluloid sur-

face veneer, and a backing therefor compris-
ing a hard unyielding base and a layer of
rubber located intermediate said surface 35
veneer and base, the thickness of said veneer
being approximately .018 inches and the
thickness of said layer approximately .0015

inches, substantially as described.

14. As a new article of manufacture, a rec- 40

ord tablet having a yielding celluloid surface
veneer, and a backing therefor comprising a

plaster base and a layer of rubber located

intermediate said surface veneer and base,

the thickness of said veneer being approxi- 4.3

inately .018 inches and the thickness of said

layer approximately .0015 inches, substan-
tially as described.

This specification signed and witnessed
this 19th day of January 1912.

THOS. A. EDISON.
Witnesses

:

Frederick Bachmann,
Anna E. Klehm.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern :

Be it known that I, Charles W. Ebeling,

a citizen of the United States, residing at

Wheeling, in the county of Ohio and State

5 of West Virginia, have invented a new and
useful Stylus-Guiding Attachment for

Sound-Records, of which the following is a

specification.

The present invention relates to improve-
to ments in stylus guiding attachments for

sound records, one object of the present in-

vention, being the provision of means ad-

justably attached to the record whereby a

selected point of the sound grooves will re-

15 ceive the point of the stylus, thus rendering
the device especially adapted for use in

connection with sound record carriers and
motion picture projectors, and particularly

with the structure as set forth in co-pending
20 applications of Harrison W. Rogers filed

February 7, 1913, Serial Nos. 746,890 and
746,891.

A further object of the present invention

is the provision of means which may be
25 properly attached to the periphery of a disk

sound record, and which is particularly de-

signed for use upon any of such records,

and in which the stylus guiding and start-

ing portion thereof may be properly
30 adjusted longitudinally and traversely

of the record, so that the stylus after once
positioned will be directed to the desired se-

lected point of the sound groove thus
rendering it unnecessary to manually rotate

35 the record for a number of rotations before

the introduction of the stylus to the groove
or guide the stylus in the phonic groove up
to the point of sound rendition, the present

device being so designed that the particular

40 point of the groove will be entered without
passage through the phonic groove up to

the point of sound rendition.

A still further object of the present in-

vention is the provision of a stylus guiding
45 attachment that reinforces the periphery of

the record and also by reason of the fact

that the stylus guide is formed as a con-

tinuation of the phonic groove of the record,

whereby the needle is properly guided
50 thereto. It is also found that by forming

the stylus receptacle as in the present in-

stance, a projection, the operator, even
though operating in a dim or no light,

where the device is operated in connection

55 with a projector of a motion picture ma-

chine may "feel" the position of the stylus
upon the record without any liability of
damaging the record.

With the foregoing and other objects in
view which will appeal? as the description 60
proceeds, the invention resides in the com-
bination and arrangement of parts and in

the details of construction hereinafter de-

scribed and claimed, it being understood
that changes in the precise embodiment of 65
the invention herein disclosed can be made
within the scope of what is claimed with-
out departing from the spirit of the inven-
tion.

In the drawings—Figure 1 is a plan view 70
of a disk record with the present attach-

ment applied thereto. Fig. 2 is an enlarged
fragmentary plan view of a portion of the
record and the attachment adjacent the
stylus receiving portion of the attachment. 75
Fig. 3 is a section taken on line 3—3 of Fig.
1. Fig. 4 is a section taken on line 4—± of
Fig. 1.

Referring figui'es of the draw-to all

ings, the numeral 1 designates a disk 80
sound record, provided with the usual sound
groove 2, and the centering aperture 3. A
second aperture 4 may or may not be pro-

vided for the reception of an auxiliary
post, so that when the record is properly 85

positioned upon the platform there will be
no liability of a slip thereof when the rec-

ord carrier is initially rotated or during
the rotation thereof.

As particularly shown in Fig. 3, a carry- 30

ins ring 5 of metal is provided, and is pro-

vided with the circumferential projection
('), which when the present device is disposed
in operative relation to the disk 1, provides
a peripheral recess 7 thereabout, such recess 95

being of varying cross section according to

the position of the member 5 upon the rec-

ord, and as will presently appear.
The stylus guiding and starting ring 8,

is attached to the member 5 by means of 100

screws 9, thus forming in reality therewith

a clamp, for embracing the opposite sides

of the periphery of the record 1, and thus
when the screws 9 are properly tightened,

permanently attaching the present device 105

to the periphery of the disk upon each lace

thereof and additionally reinforcing the

disk against breakage.

A stylus receiving and guiding channel

of groove 11 is formed in the projecting 110
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portion 10 of the member 8, the tongue 12
being disposed to provide the outlet of the
groove adjacent the beveled portion 13 of
the member 8, such beveled portion 13 be-

5 ing so disposed as to properly guide the
stylus after leaving the outlet of the groove
or channel 11 to the selected point of the
sound groove 2, as for instance at the ar-

row 15 in Fig. 1. In order to insure the
10 direction of the needle along the beveled

portion 13 of the member 8, the portion of
the disk adjacent the outlet as shown in
Fig. 2, is roughened as at 14, and tends to

guide the st.ylus outwardly.
15 From the foregoing description, it is evi-

dent that with the present device, a perma-
nent means for attachment to a sound record
and for guiding a st}dus into a selected

point of the sound groove is provided, and
20 that the same after testing in a laboratory

or otherwise, may be attached to the record
and thus render it unnecessary to readjust
the device after once securing the same to

the record.

25 What is claimed is:

1. The combination with a sound record
disk, of a stylus guiding device attached to
the periphery of the disk and provided with
a stylus guiding inner surface formed upon

30 a line that is a continuation of a selected

convolution of the phonic groove of the rec-

ord disk, and a tongue carried by the device

and spaced from the guiding inner surface
thereof to form a stylus receiving channel.

35 2. The combination with a sound record
disk, of a curved stylus guiding device, in-

cluding a ring attached to the periphery of

the disk, said ring being provided with a

stylus receiving groove therein formed upon
40 a curve that is a continuation of a selected

convolution of the phonic groove of the rec-

ord disk, the portion of the ring adjacent
the outlet of the groove being beveled and
forming a connecting medium between the

45 groove of the ring and the selected convolu-

tion of the phonic groove.

3. The combination with a sound record

disk, of a stylus guiding device, including
a ring clamped to and adjacent the periph-

50 ery of the sound record disk and having a

stylus receiving channel, the inner edge of

the ring adjacent the outlet of the channel
being beveled to receive and guide the stylus,

said inner edge leading into a selected point
of the phonic groove of the record disk. 55

4. The combination with a sound record
disk, of a stylus guiding device, including a
ring clamped to and adjacent the periphery
of the sound record disk, and a projecting
tongue at one point of its inner edge pro- 60
viding a stylus receiving channel, the inner
edge of the ring adjacent the outlet of the
channel leading into a selected point of the
phonic groove of the record disk.

5. The combination with a sound record 65

disk, of a stylus guiding device, including
a ring clamped to and adjacent the periph-
ery of the sound record disk, and a tongue
carried by the ring and providing therewith
a stylus receiving channel, the inner edge of 70

the ring adjacent the outlet of the channel
being beveled to receive and guide the stylus
into a selected point of the phonic groove
of the record disk.

6. The combination with a sound record 75

disk, of a stylus guiding device, including
two rings, means for spacing the rings apart
to form a receptacle to receive the peripheral
edge of the record disk, and means for
clamping the rings upon the edge of the rec- 80

ord disk, one of the rings being provided
with a stylus directing groove adjacent its

inner edge, the edge of the ring adjacent the
outlet of the groove leading to a selected

point of the phonic groove of the record 85

disk.

7. The combination with a sound record
disk, of a stylus guiding attachment there-

for, including one member provided Avith a

stylus guiding means, a second member dis- 90

posed in spaced relation thereto, and means
for securing the members together to em-
brace the periphery of the disk and adjust-

ably attach the attachment to the disk.

In testimony that I claim the foregoing 95

as my own, I have hereto affixed my signa-

ture in the presence of two witnesses.

CHAELES W. EBELING.

Witnesses

:

Selina Willson,
I. E. Simpson.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all wlioiih it may concern:
Be it known that I, Charles W. Ebeeing,

a citizen of the United States, residing at

Wheeling, in the county of Ohio and State

5 of West Virginia, have invented a new and
useful Stylus - Guiding Attachment for

Sound-Records, of which the following is a

specification.

The present invention relates to improve-
10 ments in stylus guiding attachments for

sound records, the present application being
a divisional application of my co-pending
application filed May 20, 1913, Serial No".

708,845, one object of this invention being
15 the provision of cooperable means, carried

by the reproducer and the sound record,

whereby the stylus is held above the record

during a portion of the revolution thereof

and finally delivered into the phonic groove
20 thereof at the proper point.

With the foregoing and other objects in

view which will appear as the description

proceeds, the invention resides in the com-
bination and arrangement of parts and in

25 the details of construction hereinafter de-

scribed and claimed, it being understood that

changes in the precise embodiment of the

invention herein disclosed can be made with-

in the scope of what is claimed without de-

30 parting from the spirit of the invention.

In the drawings Figure 1 is a plan view
of a disk' record with the present attachment
applied thereto. Fig. 2 is a side view of a

record and reproducer with the present at-

35 tachment in use in guiding and retaining the

stylus from contact Avith the record. Fig. 3

is a view taken from the right as illustrated

in Fig. 2.

Referring to the drawings, the reference

4 character S designates the stylus, carried by
the. reproducer R, which may be taken in-

dicative of any form of reproducer that is

used in connection with a sound reproduc-

ing mechanism of (he disk type, the record
45 1 being disposed in usual relation to the re-

producer and stylus.

Connected to the periphery of (he record,

as clearly illustrated, is a segmental mem-
ber 2, provided with a track or rib 3, whose

50 upper surface is cam-shaped so that the sty-

lus, as will present ly appear, when the highest

point of the track 3 is engaged, will be held

above the surface of the record, as clearly

illustrated in Figs. 2 and 3, to be deposited

in the phonic groove 4 when the lowest point 55
of the guiding rail or track 3 is reached.
Jn order to accomplish this, the segmental
member 2 is attached at the desired point
to the periphery of the disk 1, by means of
the fastening cleats 5. 60
The portion of the present device carried

by the reproducer R, includes an attaching
plate 0, attached to such reproducer by
means of screws 7. A sleeve 8 is carried
fixedly by the plate 0, and is provided with 65

a recessed and shouldered portion 9, which
as will presently appear, limits the rotation
of the rotatable stem or spindle 10. This
stem or spindle 10 is provided with a pin
11, which limits the inward longitudinal 70
movement of the spindle relatively to the
sleeve 8, and carries upon the opposite end,
the block 12, which in turn carries the out-
wardly extending screw 13 to which is at-

tached the arm 11. This arm 14 is provided 75
with the forked end 15, which is disposed to

fit upon the rib or track 3, and as clearly

shown in Figs. 2 and 3, holds the repro-
ducer R in such position, that the pointed
end of the stylus S will be elevated above 80
the surface of the record.

A spring 10 is coiled upon the spindle 10,

between the inner end of the sleeve 8, and
the block 12, and has one terminal secured
at 17 to the sleeve 8, while the other terminal 85

is attached to the block 12, said spring hav-
ing a normal tension to elevate the screw 13,

and the arm 11 to the dotted line position,

Fig. 2. When the forked end 15 of the arm
14 is positioned upon the track or rib 3, the 90

spring 16 is wound, but due to the weight
of the reproducer R, the parts will assume
the position, as shown in Figs. 2 and 3, so

that as the disk 1 is rotated, the forked end
15 of the arm 14 will ride upon (he rib 3 95

and when the same has become disengaged
therefrom, the pointed end of the stylus S
will be presented to and placed at the se-

lected point of (he phonic groove of the

record. When (lie arm 14 has been released, 100

the spring L6 will move (he same to (he

dotted line position, Fig. 2. so dial (he arm
15 will be out of (he path of (he rib or (rack

3, as the same again approaches (he stylus

and reproducer due to (he rotation of the 105

record.

In putting the present invention into prac-

tice, (he trade 3 is properly attached and
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adjusted relatively to the record, so that

when the stylus carried by the reproducer
is held above the record by means of the

arm 14, the rotation of the record through
5 its platform and the consequent movement of

the track 3 will cause the gradual lowering
of the reproducer and stylus so that the

point of the stylus will be presented to a

selected point, or at the beginning of the
10 phonic groove of the record. The curve of

the track 3 is parallel to the curve of the
phonic groove 4 to thus insure the proper
delivery of the stylus to the phonic groove.
What is claimed is

:

15 1. The combination with a sound record
and a reproducer and stylus, of means for
placing the stylus in a selected point of the
phonic groove of the record, including a
raised track carried by the disk adjacent the

20 periphery thereof, said track having its

upper edge formed with a gradual incline

and upon a ciuwe parallel to the phonic
groove, and means carried by the reproducer
for sliding engagement with the track to

25 hold the stylus above the record until gradu-
ally lowered by the inclined portion of the

track into the phonic groove.
2. The combination with a sound record

and a reproducer and stylus, of means for

30 placing the stylus in a selected point of the
phonic groove of the record, including a

raised track carried by the disk adjacent the
periphery thereof, said track having its

upper edge formed with a gradual incline

35 and upon a curve parallel to the phonic
groove, laterally swinging means carried by
the reproducer for sliding engagement with
the track to hold the stylus above the record
until gradually lowered hy the inclined por-

40 tion of the track into the phonic groove, and
a spring for swinging the track engaging
means out of the path of the track after the
stylus has been placed in the phonic groove.

3. The combination with a sound record

45 disk and a reproducer and st}dus, of means
for placing the stylus in a selected point of

the phonic groove of the record disk, includ-

ing a raised track, means carried thereby for

attaching the track to the record disk adja-

50 cent the periphery thereof, said track having
its upper edge formed with a gradual incline

and upon a curve parallel to the phonic
groove, and means carried by the reproducer
for sliding engagement with the track to

55 hold the stylus above the record disk until

gradually lowered by the inclined portion of

the track into the phonic groove.

4. The combination with a sound record
disk and a reproducer and stylus, of means
for placing the stylus in a selected point of
the phonic groove of the record disk, includ-
ing a raised track, means carried thereb}' for
attaching the track to the record disk adja-
cent the periphery thereof, said track having
its upper edge formed with a gradual incline

and upon a curve parallel to the phonic
groove, laterally swinging means carried by
the reproducer for sliding engagement with
the track to hold the stylus above the record
disk until gradually lowered by the inclined
portion of the track into the phonic groove,
and a spring for swinging the track engag-
ing means out of the path of the track after

the stylus has been placed in the phonic

60

groove.

65

70

75

The combination with a sound record
disk and a reproducer and stylus, of means
for placing the stylus in a selected point of
the phonic groove of the record disk, includ-

ing a curved support, means for attaching 80

the support to the record disk, a raised track
carried by the support, said track having its

upper edge formed with a gradual incline

and upon a curve parallel to the phonic
groove, and means carried by the reproducer 85

for sliding engagement with the track to

hold the stylus above the record disk until

gradually lowered by the inclined portion
of the track into the phonic groove.

6. The combination with a sound record 90

disk and a reproducer and stylus, of means
for placing the stylus in a selected point of
the phonic groove of the record disk, includ-
ing a curved support, means for attaching
the support to the record disk, a raised track 95
carried by the support, said track having its

upper edge formed with a gradual incline

and upon a curve parallel to the phonic
groove, laterally swinging means carried by
the reproducer for sliding engagement with "100

the track to hold the stylus above the record
disk until gradually lowered by the inclined

portion of the track into the phonic groove,
and a spring for swinging the track engag-
ing means out of the path of the track after 105
the stylus has been placed in the phonic
groove.
In testimony that I claim the foregoing as

my own, I have hereto affixed my signature
in the presence of two witnesses.

CHAELES W. EBELING.
Witnesses

:

Feed J. Whelaist,
May Mullane.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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UNITED STATES PATENT OFFICE.
HARRISON W. ROGERS, OF WHEELING, WEST VIRGINIA, ASSIGNOR OE ONE-HALF TO

CHARLES W. EBELING, OF WHEELING, WEST VIRGINIA.

STYLUS-GUIDING ATTACHMENT FOR SOUND-RECORDS.

1,112,838. Specification of letters Patent. Patented Oct. 6, 1914.
Application filed May 20. 1913. Serial No. 768,831.

To all whom it may concern:

Be it known that I, Harrison W. Rogers,

a citizen of the United States, residing at

Wheeling, in the county of Ohio and State

5 of West Virginia, have invented a new
and useful Stylus-Guiding Attachment for

Sound-Records, of which the following is

a specification.

The present invention relates to improve-

10 ments in stylus guiding and starting at-

tachments for sound records, one object of

the invention being the provision of an at-

tachment adapted to be connected to and
carried by a sound record, and provided

15 with means whereby the stylus will be pro-

perly guided to a selected point of the

sound groove, thus producing a device which

is especially adapted for use in connection

with a record carrier operated from a pro-

20 jector mechanism, as particularly set forth

in a copending application filed February

7, 1913, Serial No. 746,890, the present at-

tachment rendering it an easy matter for

the operator to position the stylus for enter-

25 ing a selected point of the sound groove

when the record carrier is operated at the

proper time through the projector mech-

anism.
A further object of the present invention

30 is the provision of an attachment carrying

a stylus receiving and guiding portion

which is so constructed as to be readily

adjusted relatively to the sound groove of

the record, so that the stylus will be started

35 at a selected point of the groove, and with-

out the necessity of causing the record to

be rotated a plurality of revolutions before

the sound wave forming portion of the

record is in operable engagement with the

40 stylus.

A still further object of the present in-

vention is the provision of a stylus guiding

attachment, which will reinforce the sound
record at the starting point of the phonic

45 groove, in that a metal, or other hard sub-

stance is placed to receive the initial pre-

sentation and guiding of the stylus. This
substance is provided with means for in-

suring the direction of the stylus into (jhe

50 sound groove, at its beginning or at any
"lead in" point of such groove. This fea-

ture cannot be too greatly emphasized, for

where the record is used in a booth with a

motion picture machine projector, a stylus
positioning and guiding means must it- 55
self be durable and the record at the start-

ing point must be reinforced to withstand
the resulting hard usage. By making the
guide a projection above the record surface,

a means by which the operator may "feel" 60
the position for inserting the stylus in the
dim or no light of the booth is afforded,
and thus at all times is provided means
whereby the proper positioning of the
stylus is assured. 65

With the foregoing and other objects in
view which will appear as the description
proceeds, the invention resides in the com-
bination and arrangement of parts and in
the details of construction hereinafter de- 70
scribed and claimed, it being understood
that changes in the precise embodiment of
the invention herein disclosed can be made
within the scope of what is claimed with-
out departing from the spirit of the in- 75
vention.

In the drawings—Figure 1 is a plan view
of a disk record with one form of the pres-
ent invention applied thereto. Fig. 2 is a

fragmentary portion of the disk showing 80
the structure as shown in Fig. 1 upon a
larger scale. Fig. 3 is a view similar to
Fig. 2 showing a modified construction of
the present invention. Fig. 4 is a view
similar to Fig. 1 showing another modified 85
construction of stylus guiding and starting
device or attachment. Fig. 5 is a side ele-

vation of the device with a portion of the
record in elevation. Fig. 6 is a detail view
of the pivoted stylus starting and guiding 90
member thereof. Fig. 7 is a section taken
on line 7—7 of Fig. 5.

Referring to the drawings, the numeral 1

designates a disk record, -which is provided
with the sound grooves 2 and with the ecu- 95

tral post receiving aperture 3, there being
provided, if found necessary, an additional

aperture 4 for the reception of an auxiliary
post carried by the disk platform (not

shown) to insure the proper rotation of the LOO

disk and prevent the slipping thereof as has

been found desirable wheal the present con-

struction is used in connection with a mo-
tion picture projector.

In the form of attachment shown in Figs. L05

1 and 2. a metal strip or plate 6 is attached
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by a screw 6 to the outer periphery of the

record or at any desired point thereof, such
connection forming a pivoting means so that

the notch end 7 of such plate may receive

g the locking screw 8, at any desired adjust-

ment, and the stylus guiding groove 9 of the

present device may be directed so that the

portion 11 thereof will be disposed to direct

the stylus (not shown) to a selected point

10 of the sound groove 2. The closed end ot

the groove 9 is enlarged, as at 10, for the

initial reception of the stylus thus providing

an easy means for guiding the point of the

stylus into the channel or groove 9 when the

15 sound record is properly positioned upon
the carrier portion of the reproducing mech-
anism. The curved wall or outlet portion of

the stylus guiding channel or groove 9 is

formed so that the centrifugal force of the

20 record in rotating will tend to hold the

stylus thereagainst. and as the plate 5 is ad-

justed so that the end connected at 7-—8 may
be moved to and from the sound groove 2.

it is evident that the stylus will be guided

25 into any selected portion of such groove. In

order to assist the centrifugal force in hold-

ing the stylus against the outlet portion 11

of the channel 9, the tongue 13 of the plate

5 has disposed in the outer end thereof a flat

30 spring 12, which has a normal tension to

close the channel by engaging the curved

portion 11 thereof and thus offer sufficient

resilient resistance to the stylus as to hold

the same against the plate 5 and thus re-

35 lieve any tendency of any of the grooves 2

adjacent the periphery of the record from
moving the stylus farther into such grooves

than is desirable.

In the structure shown in Fig. 3, the stylus

40 guiding attachment 14, is provided with a

groove 15 therein for the reception of the

point of the stylus, and such groove is in-

clined toward the reduced end thereof so

that by means of the two slots 16 and 18, and

45 the securing screws 17 and 19, the plate 14

may be adjustably attached to the periphery

of the record 1 so that the outlet end of such

groove may be positioned to direct the stylus

to any selected point in the sound groove 2.

50 In this attachment inasmuch as the point of

the stylus does not ride upon any portion of

the record 1 until it is delivered from the

outlet end of the groove 15 into the sound
groove of the record, it is apparent that there

65 is no necessity for the employment of a

spring, as the spring 12 in the structure

shown in Figs. 1 and 2, it simply being nec-

essary to adjust the screws 17 and 19, so that

the outlet end of the groove 15 is properlj

60 positioned relatively to the desired or selec
ed point of the sound groove of the record.

In the form of attachment shown in Figs.

4, 5, 6 and 7, two apertured lugs 20 are pro-

vided and are secured to the disk 1 through

65 the two screws 21, the plate 22 carried by

the apertured lugs 20 being provided with
a radially disposed threaded sleeve 23, for

the reception of the adjusting and carrying
screw 24. This screw 24 has disposed in its

inner end a pivoting pin 25 which extends 70
through the aperture 26 of the stylus guid-
ing pivoted member 27. This member 27,

as clearly shown in Figs. 4 and 6, is pro-
vided with the stylus receiving notch or re-

cess 28, the walls of which are inclined, to 75
properly receive the point of the stylus and
direct the same to any selected point of the
sound groove 2. It will thus be seen that

by adjusting the screw 24, the guiding re-

cess 28 may be positioned at any desired 80
point relativety to the sound groove 2, and
that when the disk is properly rotating, that
the stylus will be engaged by the side of the

pivoted member 27 opposite to the groove
upon the first rotation of the disk, and that 85
due to the pivoting of such member at 25—
26, the same will be flexible or moved to the

dotted line position Fig. 4, and thus be auto-

matically placed out of the path of the sty-

lus during the continuous rotation of the 90

disk.

In order to provide a means for locking
the adjusting screw 24 in any desired ad-

justment, and thus making the guide a

permanent guide relatively to the sound 95
groove 2 of a particular record, a threaded
sleeve 29 is in communication with the
sleeve 23, and has disposed therein a set or

locking screw 30. This screw 30 is dis-

posed to engage the adjusting screw 24 at 100
the junction of the two sleeves and thus
lock the same against longitudinal and ro-

tary movements.
From the foregoing description, taken in

connection with the drawings, it is evident 105

that the present attachment may be readily/
attached to any record and that due to the
stylus receiving and guiding means thereof,

such means may be adjusted to any point of
the record so that the point of entry of the 110

stylus into the sound groove may be selected,

and such selected point made permanent as

long as the guiding and starting device of
the attachment is held in such adjustment.
It is also apparent that with the present at- 115

tachment, it is unnecessary to rotate the disk
a predetermined number of times before the
stylus enters the selected point of the sound
groove, and that by means of the same, any
point of the sound groove may be the point 120

of selection and such device may be readily
attached to any record.

It will thus be seen that all of the present
guides are adjustable transversely of the
phonic groove, thus permitting the device 125

to be easily attached to and positioned upon
sound records, the same after being once
set and clamped in place reinforcing the re-

cord at the starting point of the phonic
groove and by reason of the fact that the 130
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guiding groove or slot is placed as a con-
tinuation of the phonic groove, it insures

the delivery of the stylus into the phonic
groove without any undue cutting or

5 abrasion of the groove at such point.

What is claimed is:

1. The combination with a sound record
disk, of a plate provided with a stylus guid-
ing means, means for pivotally connecting

10 one end of the plate to the disk, and means
for locking the plate in adjusted position,

whereby the stylus guiding means of the
plate may be positioned to guide the stylus

into a selected point of the phonic groove.
IS 2. The combination with a sound record,

of a plate provided with a stylus guiding
means, means to adjustably attach the plate
to the record, and means for coaction with
the guiding means to insure the positioning

20 of the stylus in a selected point of a sound
groove.

3. The combination with a sound record,
of a stylus guiding device, including a plate
having a slot therein forming a tongue upon

25 the side adjacent the phonic groove of the
record, means for securing the end of the
plate adjacent the closed end of the slot as
the hinging point of the plate to the record,
and means for adjustably securing the free

30 end of the plate to the record to position the

outlet of the slot relatively to a selected

point of the phonic groove of the record.

4. The combination with a sound record,

of a stylus guiding device for guiding a
stylus to a selected point of the phonic 25

groove of the record, including a plate pro-
vided with a stylus receiving slot therein,

said slot providing a tongue upon the inner
s'ide of the plate, a resilient member carried
by the free end of the tongue and having a 40

tension toward the plate to assist in holding
the stylus against the adjacent wall of the
slot of the plate during the rotation of the
disk, means for pivotally connecting the end
of the plate adjacent the closed end of the 45

slot to the record to permit the slotted end
movement relatively to the phonic groove,
and adjustable means for fixedly securing
the plate to the record, such adjustment de-

termining the position of the stylus receiv- 50

ing slot and consequently the point at which
the stylus enters the phonic groove of the
record.

In testimony that I claim the foregoing
as my own, I have hereto affixed my signa- 55

ture in the presence of two witnesses.

HARRISON W. ROGERS.
Witnesses

:

Selina Willson,
I. E. Simpson.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
ALBERT L. ROETEE, OF MILWAUKEE, WISCONSIN,

GRAPHOPHONE AND GRAMOPHONE SOUND-BOX.

1,113,911. Specification of Letters Patent. Patented Oct. 13, 1914.

Application filed December 26, 1912. Serial No. 738,716.

To all whom it may concern:
Be it known that I, Albert L. Roethe, a

citizen of the United States, and resident of

Milwaukee, in the county of Milwaukee and
5 State of "Wisconsin, have invented certain

new and useful Improvements in Grapho-
phone and Gramophone Sound-Boxes; and
I do hereby declare that the following is

a full, clear, and exact description thereof.

10 My invention consists in what is herein

particularly set forth with reference to the
accompanying drawings and pointed out in

the claims of this specification, its objects

being to eliminate hissing noise in sound

15 reproductions from graphophone and gram-
ophone records and to improve the tone of

such reproductions by means of improved
sound boxes to which my invention relates.

Figure 1 of the drawings represents a

20 sectional view of one of my improved sound-
boxes and is indicated by line 1—1 in Fig.

2; Fig. 2 of said drawings represents a

side elevation of the sound-box partly

broken away; Fig. 3, a plan view of a

25 detail of said sound-box partly in hori-

zontal section as indicated by line 3—3 in

Fig. 1, and Fig. 4, a partly sectional view
of another detail of the aforesaid sound-box
on the plane indicated by line 4—4 in

30 Fig. 2.

Referring by numerals to the drawings, 5

indicates the centrally apertured disk of a
graphophone or gramophone sound-box, em-
bodying my improvements, and 6 an attach-

35 ing sleeve extending from the outer side

of said disk open to the said aperture. Par-
allel to the disk between insulating gaskets

7 and 8 is the diaphragm 9 of the sound-box
under the inwardly extending flange portion

40 of a clamping ring 10 that is of right-angle

contour in cross-section and held in connec-

tion with said disk by screws 11 that extend
through apertures in the diaphragm.
The disk and clamping ring together con-

45 stitute the diaphragm-casing and the con-

struction and arrangement of all the several

parts above specified is similar to what is

customary practice in the art to which my
invention relates. It is also customary prac-

60 tice to attach the stylus-arms of graphophone
and gramophone sound boxes to the dia-

phragm-casings thereof uninsulated there-

from. An important novel feature of my
improved sound-box is an insulation of its

55 stylus-arm from the diaphragm-casing, and
another important feature of said box is

my peculiar way of attaching said arm to
the diaphragm.
By further reference to the drawings, it

is to be noted that a ring 12 of any suitable 60
insulating-material surrounds the clamping-
ring 10 of the sound-box on which it is held
by a concentric clamping-band 13 having a
flat faced outer lug 14, upon which to clamp
a slotted and recessed spring-plate 15, the 65
clamping-means being an outer bar 16 held
in opposition to the plate by screws 17 en-
gaging the lug of said band, the plate-slots
affording clearance for the screws and per-
mitting adjustment of said plate. The 70
socket-end of a stylus-arm 18 extends
through the recess of the spring-plate 15
and is provided with oppositely extending
lateral wings 19 to which said plate is fas-

tened by screws 20, the vibrations of the 75
said arm being regulated b}^ adjustment of
the aforesaid plate between the band-lug 14
and clamping-bar 16. The socket-end of the
arm 18 is provided with the usual set-screw
21 by which to detachably hold a stylus 22 80
in engagement therewith, and the other end
of said arm is inturned and forked, the
fork-branches being in connection with a
plate 23 attached to the diaphragm 9, cen-
trally of the same, by a screw 24, as best 85
shown in Fig. 4, upon an enlarged scale.

From the foregoing it is to be understood
that the forked stylus-arm 18 is virtually
a tuning-fork regulated as to pitch by the
adjustment of the spring-plate to which it 90
is connected in insulation from the dia-

phragm casing of the sound box as a whole.
By having the stylus-arm of the sound-

box insulated from the diaphragm-casing
and said arm forked and offset from the 95
diaphragm immediately over the center of
the same, the objects of my invention are

attained.

I claim:
1. In a graphophone or gramophone 100

souncl-box. the combination of a casing, a
diaphragm insulated therein, a ring of in-

sulating material encompassing the casing,

a clamping-band by which the insulating

ring is held in place and which is provided 105

with a flat faced outer lug, a recessed and
slotted spring-plate facing the band-lug.

a bar opposing the spring-plate, fastening

screws extending through the bar and the

spring-plate slots into said band-lug, a 110
stylus-arm having the socket-end thereof

fastened to said spring-plate and extended
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10

15

through the recess of the same, the other

end of the arm being an inturned fork; and
a plate connected with the fork branches
of said arm and attached to said diaphragm
centrally of the same.

2. In a graphophone or gramophone
sound-box. the combination of a casing, a

diaphragm insulated therein, a ring of in-

sulating material encompassing the casing,

a clamping-band by which the insulating-

ring is held in place and which is provided
with a flat faced outer lug, a recessed and
slotted spring-plate facing the band-lug, a

bar opposing the spring-plate, fastening
screws extending through the bar and the
spring-plate slots into said band-lug, a sty-

lus-arm having the socket-end thereof pro-

vided with oppositely extending lateral

wings held by screws in connection with
said spring-plate through the recess of which 20
said end of the arm extends, the other end
of said arm being an inturned fork; and a
plate connected with the fork branches of
said arm and attached to said diaphragm
centrally of the same. 25
In testimony that I claim the foregoing I

have hereunto set my hand at Milwaukee in

the county of Milwaukee and State of Wis-
consin in the presence of two witnesses.

ALBERT L. EOETHE.
"Witnesses

:

Joseph H. Andres,
B. J. Nockin.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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UNITED STATES PATENT OFFICE.
VICTOR H. EMERSON, OF NEW YORK, N. Y., ASSIGNOR TO AMERICAN GRAPHOPHONE

COMPANY, OP BRIDGEPORT, CONNECTICUT, A CORPORATION OP WEST VIRGINIA.

DISK SOUND-RECORD.

1,113,973. Specification of Letters Patent. Patented Oct. 20, 1914.

Application filed June 29, 1905. Serial No. 267,589.

To all whom it may concern

:

Be it known that I, Victor H. Emerson,
a citizen of the United States, and a resident

of New York city, New York, have invented
5 a new and useful Improvement in Disk

Sound-Eecords, which improvement is fully

set forth in the following specification.

This invention relates to the building up
of a suitable tablet or disk that is to consti-

10 tute the commerical sound-record. Broadly
speaking this tablet consists of a main por-
tion or body, a facing that contains the irreg-

ularities corresponding to the sound-waves,
and an intermediate layer or stratum that

15 serves the two-fold purpose of securing the
facing to the main portion and of otherwise
contributing (in a manner to be explained)
to the production of the commercial sound-
record.

20 In the drawing annexed hereto to illus-

trate an embodiment of my invention, I have
shown the parts greatly exaggerated in

thickness.

In carrying out my invention I take a

25 sheet or disk A of cardboard or the like, as

the body portion or base. I take a thin

sheet of paper B and coat it on both sides

with shellac, b and b. I then take a thin

sheet of celluloid C, and place the three

30 together (the shellac b b being between the

cardboard and the celluloid). This compos-
ite sheet is then placed, celluloid downward,
upon a sound-record matrix (of either the

zig zag type or the vertically-undulating

35 type) and the whole inserted into a suitable

press. The matrix and the press having
been warmed before pressure is applied, the

former is caused to impress its irregularities

into the celluloid. Upon the removal of the

40 completed article it may then be finished in

any desirable manner—as by waterproof-
ing, etc.

The general object of the invention is to

utilize as much as possible of comparatively
4 5 inexpensive material for the tablet and as

little as possible of the more expensive ma-
terial to constitute the record -surface

proper. Celluloid will not adhere to card-

board, consequently, some cement must be

50 supplied for the purpose, and I prefer to use

shellac. It has been found in practice that

the surface of the metallic matrix (an elec-

troplate) is not an absolute true geometric
plane, and neither is a cardboard disk, nor is

the latter of absolute homogeneity through- 55
out; consequently, some yielding medium
should be interposed to compensate for these
unavoidable departures from absolute true-
ness. The shellac, when subjected to heat
(of the press and matrix) and pressure, be- 60
comes yielding. Hence this intermediate
layer of shellac serves the two-fold purpose
of cementing the celluloid to the cardboard
and of affording a yielding compensation
so as to permit the production of the uni- 65
formly accurate sound-record.
The function of the thin paper B is merely

to serve as a medium for presenting the shel-

lac; consequently, this paper may be dis-

pensed with and the shellac applied directly 70
to the face of the cardboard or the celluloid,

or both, but in practice I prefer to use a thin
sheet of paper coated on both sides with
shellac. Of course, other gums or cements
may be substituted for shellac, some equiva- 75
lent for cardboard ma}^ be used and various
modifications may suggest themselves to

persons skilled in this art, without depart-
ing from the spirit of my invention.
Having thus fully described my invention, 80

I claim

:

1. An impressed disk sound-record com-
posed of a body of cardboard or the like, a
facing of celluloid or the like containing the
sound-record impressed therein, and a sheet 85

of paper or the like interposed between the
said body and the said facing, and the three
secured together by shellac or the like.

2. A disk for sound-records composed of
a body of cardboard or the like, a facing of 90

celluloid or the like, and a sheet of paper
or the like interposed between the two, and
the three secured togther by shellac or the

like.

3. A sound record disk composed of a 15

sheet of paper or the like coated on both
sides with shellac or the like, a main por-

tion or body of card-board or (he like se-

emed to the shellac or the like on one side of

said sheet, and a coating or surface of sound- 100

record-receiving materia] seemed to the shel-

lac on the oilier side of said sheet.

4. A sound record disk composed of a

sheet of paper or the like coated on both
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sides with shellac or the like, a main por-
tion or body of card-board or the like se-

cured to one side of said sheet, and a coating
or surface of sound-record-receiving mate-
rial secured to the other side of said sheet.

5. A sound record tablet comprising a

body portion consisting of a plurality of sep-

arate sheets of fibrous material united by an
adherent under heat and pressure and a

surface portion consisting of a coating of 10

shellac-like record material.

In testimony whereof I have signed this

specification in the presence of two sub-

scribing witnesses.

VICTOR H. EMERSON.
Witnesses

:

C. A. L. Massie,
R. L. Scott.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
THOMAS H. MACDONALD, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO AMERICAN

GRAPHOPHONE COMPANY, OF BRIDGEPORT, CONNECTICUT, A CORPORATION OF
WEST VIRGINIA.

METAL SOUND-RECORD.

1,114,010. Specification of letters Patent. Patented Oct. 20, 1914.
Application filed May 14, 1910. Serial No. 561,311.

To all whom it may concern

:

Be it known that I, Thomas H. Mac-
donald, a citizen of the United States of

America, and resident of Bridgeport, Con-

g necticut, have invented a new and useful

Improvement in Metal Sound-Records,
which invention is fully set forth in the fol-

lowing specification.

The object of this invention is to produce

10 a sound-record of greatly improved durabil-

ity without any sacrifice of quality.

It is well known that with the sound-rec-

ords now on the market each reproduction

causes deterioration, and that after several

15 hundred reproductions or sometimes even

less the record becomes so poor as to be prac-

tically worthless. It has long been desired

to obtain for permanent preservation rec-

ords of celebrated personages, great singers,

20 etc. Such records can be preserved for a

long time, perhaps indefinitely; but each
use thereof, for audible reproduction, to

that extent tends to destroy them. By my
invention I produce a permanent sound-rec-

25 ord which can be used thousands of times

without any appreciable deterioration, and
which can be preserved for indefinite ages,

yet without any sacrifice of quality.

My invention will be best understood by
30 reference to the annexed drawings that illus-

trate preferred methods of procedure, the
disks shown in the drawings being somewhat
exaggerated in thickness for sake of clear-

ness and the drawings themselves not being
35 made to scale but merely as illustrations.

In the drawings Figure 1 is an elevation

intended to represent conventionally the
production of an " original " disk sound-
record of the vertically-undulating type, and

40 Fig. la is a similar view representing the
production of an " original " disk sound-
record of the laterally-undulating type ; Fig.

2 is an elevation indicating the operation of
rendering the surface of such original

"

45 electro-conductive ; Fig. 3 is a transverse ver-

tical section through a conventional repre-

sentation of an electro-plating bath for pro-
ducing the electroplate masters or " nega-
tives" of the "originals", and Fig. 4 is

50 a similar view representing the production
from such negatives of electroplate " posi-

tives"; Fig. 5 is a sectional view of a pair
of rotating chucks, indicating the turning
back of the circular edge or rim of such

55 metal "positives"; Fig. 6 is a vertical sec-

tion through a press, representing the press-
ing-up of the double-faced sound-record;
Fig. 7 is an edge view, and Fig. 8 a face
view, representing the completed record.

Preferably the metallic record-surfaces are CO
produced as follows : In Fig. 1, 1 represents
a disk of wax-like material carried upon the
revolving turn-table 2, while 3 indicates a
recording-device traveling slowly across the
face of the revolving tablet 1. The recorder G5

is arranged with its diaphragm practically
horizontal, so that its stylus vibrates up and
down to produce in the surface of tablet 1

a spiral record-groove having vertical un-
dulations corresponding to sound-waves,— 70

a record-groove of the type disclosed in the
Bell and Tainter Patent No. 341.214, May
4, 1886.

Referring to Fig. la as a modification, the
slowly traveling recorder 3a has its dia- 75

phragm practically vertical, and its stylus
vibrates laterally to produce in the tablet
la a record-groove having lateral undula-
tions or " zigzags " corresponding to sound-
waves, as described in the Jones Patent No. 80

088,739, December 10, 1901. The surface
of the original record 1 (or la ) is then ren-
dered electro-conductive in any well-known
manner, as by coating it carefully with
finely powdered graphite, which may be 85

brushed over the revolving tablet 1, by
means of a brush 4, as indicated in Fig. 2.

Thereafter, a metallic reverse or negative
5 is obtained from the original, by electro-

plating in the well-known manner. 00

Fig. 3 represents conventionally a plat-

ing-bath 6 containing a number of originals
1 having an electrodeposited coating or
metal plate 5 adhering to each. These elec-

troplates 5 are separated from the originals, 9B

and present a reverse of the original sound-
record; and this reverse-surface is prefer-

ably cleaned, nickel-plated (if of copper),
and polished. From these reverse electro-

plates 5, positive metallic records are then 10°

obtained in any well-known maimer, as by
repeating the electroplating, which is illus-

trated by Fig. 4, which shows an ordinary
plating-bath G containing a number of fche

metallic negatives 5 upon which the metal- 105

lie positives 7 arc being deposited by elec-

trolysis in the well-known manner. Those
positives 7 arc separated from the negatives

5, and present exact copies of the original

records produced in the tablet 1. These 110
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positive metal copies 7 will be preferably
cleaned, nickel-plated (if of copper) and
polished or buffed, to constitute the metallic
record-surfaces of the finished article.

5 The object of the steps described in the
preceding paragraph is to obtain metallic
sound-records capable of audible reproduc-
tion upon the talking-machine. Although
I have described the particular steps of first

10 recording in a wax-like material and subse-
quently obtaining therefrom electroplates or
"positives," my invention is not limited to
the employment of that precise method or
those particular steps, since any method by

15 which metal sound-records are produced is

within the particular spirit of the present
invention. For instance, the separate metal
sheets or records may be produced as dis-

closed in my Patent No. 836,646, granted
20 Nov. 20, 1906. The metal records 7 are

comparatively thin sheets of metal. The
edge of each record is now turned back-
ward and inward, as indicated by Fig. 5, in
which 8—8' as indicated in Fig. 5 of the

25 drawings represent two revolving circular
heads or chucks, a little smaller in diameter
than the metal disk 7. Each of the disks 7
is in turn centered between the two chucks,
as by means of a stud 9 projecting from the

30 center of one chuck and passing through a
center hole in the disk 7 into a correspond-
ing seat into the other chuck. 10 indicates
a tool pressed against the protruding edge
II of the revolving metal disk 7, which is

35 thereby bent as indicated. Assuming that
the record-groove is on the right hand of
the disk 7, as appearing in Fig. 5, then the
edge 11 is flanged backward (to the left) in
Fig. 5. And thereafter the extreme edge of

40 this rim 11 is bent inward to produce a
slight lip which may be accomplished by
further use of a tool against the revolving
edge of the rim. In cross-section this back-
Avard and inward bending of rim 11 would

45 appear as a slight hook. See Fig. 6. Re-
ferring to Fig. 6, two of such metal records

7, preferably of different selections, are
placed back to back, with their inturned
rims 11—11 toward each other; and be-

50 tween the two is placed a lump or mass 12
of suitable material, preferably the thermo-
plastic material or "stock" (earthy matter
blended with shellac or other gum as a
binder) employed in making ordinary disk

55 records. The whole is then inserted be-
tween the jaws 13—13 of a suitable press,

being preferably fitted in circular dies pro-

vided with circular depressions or seats;
and the press is operated to compress the
two metal disks together and squeeze the 60
material 12. The pressure of the jaws
13—13 causes the thermo-plastic mass 12 to
spread radially outward, until it abuts
against the rims of the metal shells and
their inturned lips; and thereupon the rims 65
are forced outward by the oncoming ma-
terial 12, until they assume the full cylin-

drical outline of the confining walls of the
dies, by which time the rims 11—11 will
have come together. More or less of the 70
extreme inturned lip at the very edge of the
rims will still remain for locking into the
interposed material 12, which by this time
will have resumed its normal hardness.
The article so produced, shown in edge view 75
by Fig. 7 and in face view by Fig. 8, ap-
pears to be a disk of metal; each face is of
metal and the cylindrical edge is likewise of
metal. The joint between the two rims
11—11 appears as an arrow (black) line 14. 80
If desired the two record-surfaces of the
finished article may be again cleaned and
buffed, and the article is now ready for use.

My invention is not limited to the par-
ticular methods of forming metallic records 85
shown and described, the limits of the in-

vention being defined in the annexed claims.

Having thus described my invention, I
claim

:

1. As an article of manufacture, a double- 90
faced disk sound-record consisting of two
metallic surfaces each provided at its rear
with an inturned lip, and a connecting
layer of material that will spread under
pressure uniting said lips. 95

2. A two part sound-record consisting of
two metal shells each containing a sound-
record on its face and an inturned lip at its

rear, and non-metallic material that will

spread under pressure uniting said lips. 100
3. A double-faced sound-record consist-

ing of two metallic shells each having a
sound-record on its face and having an in-

turned lip at its rear, and an interposed
material that will spread under pressure en- 105
gaging said lips and locking said shells to-

gether.

In testimony whereof I have signed this

specification in the presence of two sub-
scribing witnesses.

THOMAS H. MACDONALD.
Witnesses

:

A. B. IVEOTTGH,

C. W. Hedberg.

Ccpleg of this patent may be obtained for fire cents each, by addressing the " Commissioner of Patents,

Washingtoa, D. C."
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UNITED STATES PATENT OFFICE.
ALBERT H. LEISSING, OF NEW YORK, N. Y.

PHONOGRAPH ATTACHMENT.

1,114,492. Specification of Letters Patent. Patented Oct. 20, 1914.
Application filed November 29, 1913. Serial No. 803,762.

To all whom, it may concern:
Be it known that I, Albert H. Leissing,

a citizen of the United. States, residing at

New York city, in the county of New York
5 and State of New York, have invented new

and useful Improvements in Phonograph
Attachments, of which the following is a

specification.

The general object of the invention is to

10 effect the removal of particles of dust, dirt

or the like, from the grooves or indentations

of the surface of a sound record. And to

this end the invention resides in providing
a cleaner in the form of a brush and in

15 adapting the brush to connect with any de-

sirable portion of the phonograph, such as

the diaphragm casing, and in adapting the

connecting part of the brush to hold the

brush in contact with the surface of the

20 sound record when the said connecting part

is attached to the phonograph.
Other objects will appear and be better

understood from that embodiment of my in-

vention of which the following is a specifi-

25 cation, reference being had to the accom-
panying drawings forming part hereof, in

which

:

Figure 1 is a perspective view of a por-

tion of a phonograph showing my improved
30 device connected to the diaphragm casing.

Fig. 2 is an enlarged detail side elevational

view of the diaphragm casing and showing
my improved device connected thereto. Fig.

3 is a rear elevational view of my improved
35 device. Fig. 4 is a detail perspective view

of the device showing the parts separated.

Fig. 5 is a detailed sectional view of the

connection between the brush handle and
the pocket.

40 In the drawings a indicates a fragment of

the casing of a phonograph, b the sound
record and o the casing for the diaphragm.
d indicates generally the invention which

is herein shown as connected to the casing c

45 and arranged with such relation to the di-

rection of rotation of the sound record o,

as to be in advance of the stylus or repro-

ducer e.

In the present embodiment the attach-

50 ment is shown as used in connection with a

disk sound record and a machine arranged
to take such disk, but this is simply illus-

trative and from what will hereinafter ap-

pear it will be readily understood that the

55 invention may be used with other types of

sound records and machines adapted for use
with these.

The clip forming one part of the subject-
matter of the present invention and herein
indicated generally by /, is preferably 60
formed of resilient metal and comprises the
jaws 5—5. These jaws are in spaced rela-
tion and the distance between them is in
such relation to the thickness of the casing c

as to effect the further spreading of the 65
jaws during the act of adjusting the clip

onto the casing c, which is done by present-
ing the edge of the casing to the space be-
tween the jaws and forcing the clip over the
casing, whereby to have the jaws friction- 70
ally bind on the opposite faces of the casing
and thereby support the clip against acci-

dental displacement. The jaws are con-
nected together by the walls G and 7 of a
pocket 8. This pocket 8 is open at its lower 75
end and it is interiorly provided with a
cross piece 9 in the form of a lug which ex-
tends transversely of the pocket.

10 indicates a brush stock which is

equipped with relatively soft bristles 11. 80
The brush stock is also provided with a ver-
tically disposed handle 12 adapted for in-

sertion into the pocket 8 and having an ob-
long opening 13 adapted for receiving the
cross piece 9. The presence of the cross 85
piece in the oblong opening 13 effects the
suspending of the brush and when the brush
is so suspended and the clip so adjusted on
the casing c as to permit of contact between
the end of the brush and the sound record, 90
the surface of the record will be swept as
the said surface passes under the brush.
The presence of a spring 14 interposed be-
tween the pocket and the stock and herein
shown in the form of a bow-spring and pro- 95
vided with an opening to receive the handle
12, operates to exert such pressure on the
brush as will cause the bristles thereof to

penetrate the grooves and indentations on
the surface of the record. 100

Obviously with this construction and
when the brush is arranged as shown in the

drawings and the record rotating in the di-

rection of the arrow, the surface thereof
will be cleared of all foreign Hinder prior 10£

to moving into contact with the stylus. Con-
sequently full efficiency of the record will he

had by consequence of the removal (A' for-

eign material in the indentations of the rec-

ord. 110
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15

To assemble the parts the handle 12 is in-
serted through the opening in the spring 14
and the spring 14 is then pressed out against
the brush stock 10. The handle 12 is then
inserted in the pocket 8 and the cross piece
9 is passed through the registering opening
in the pocket 8 and the opening 13 and then
the brush stock is released whereby the
spring draws the cross piece down against
the bottom of the opening in the pocket 8
and against the upper end of the open-
ing 13.

What is claimed as new is:

1. In combination, a clip formed with a
pair of resilient jaw members arranged in
spaced relation, a pocket located between the

jaws, a support located in the pocket, and a
brush located in the pocket and slidingly
fitted on the support.

2. In combination, a clip formed with a 20
pair of resilient jaw members arranged in
spaced relation, a pocket located between the
jaws, a support located in the pocket, and a
brush located in the pocket and slidingly
fitted on the support, and yieldingly held 25
against movement in one direction.
In testimony whereof I affix my signature

in presence of two witnesses.

ALBERT H. LEISSING.
Witnesses

:

Geo. A. Btkne,
M. E. Laughlin.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,
"Washington, D. C."
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UNITED STATES PATENT OFFICE.
SAMUEL LEVIN, OF HIGHLAND PARK, ILLINOIS.

STYLUS.

1,1 14,493. Specification of Letters Patent. Patented Oct. 20 1914.
Application filed June 30, 1913. Serial No. 776,672.

To ail whom it may concern:
Be it known that I, Samuel Levin, a citi-

zen of the United States, residing at High-
land Park, in the county of Lake and State

5 of Illinois, have invented a new and useful

Stylus,, of which the following is a specifi-

cation.

The present invention relates to an im-
proved stylus, especially adapted to be used

10 in connection with disk sound reproducing
machines, one object of the invention, be-

ing the provision of a stylus, which being
made of resilient material, which is rec-

tangular in cross section, will not unduly
15 scratch the sound grooves of the record and

which will be provided with a plurality of

groove engaging points, so that the life of

the stylus will be greatly increased, as will

also the life of the record.

20 A further object of the invention is the

provision of a flat resilient stylus, which
may be composed of any material, either

metal, fiber, wood, celluloid or in fact any
material that will answer the purpose, the

25 opposite ends of the same being provided
either with a plurality of groove engaging
points or a single groove engaging point,

so that the same may be readily attached
to the usual form of reproducer used in

30 connection Avith disk sound reproducing
machines, the same being disposed at an an-

gle to the sound groove, and the rotation

thereof, so as to resiliently support the
sound reproducer and thus reduce the wear

35 upon the record, such stylus when having
more than one point upon each end, being-

disposed at such angle, that only one point
is in engagement with the sound record
groove, while the other point is elevated

40 thereabove.
With the foregoing and other objects in

view which will appear as the description

proceeds, the invention resides in the combi-
nation and arrangement of parts and in the

45 details of construction hereinafter described

and claimed, it being understood that

changes in the precise embodiment of the

invention herein disclosed can be made with-

in the scope of what is claimed without de-

50 parting from the spirit of the invention.

In tne drawings Figure i is a plan view
of one form of stylus made according to

and embodying the present invention. Figs.

2, 3, and 4 are plan views of modified

55 forms of stylus embodying the present in-

vention. Fig. 5 is a diagrammatic view of a

reproducer, and a portion of a disk record
with the stylus as shown in Fig. 1 in op-
erable relation thereto. Fig. G is a bottom
plan view of the stylus receiving member eo
of the reproducer showing the position the
stylus is held in when clamped thereto.
Referring to the drawings, and particu-

larly to Figs. 1, 5 and 6 thereof, the stylus
1 is composed of a flat strip of material, 65
rectangular in cross-section, and has its ends
cut or grooved so as to provide the four
record groove engaging points 2, 3, 4 and
5. It will thus be seen that this stylus is

provided with two record engaging points 70
upon each end thereof, and that such stylus
is readily insertible within the triangular
stylus receiving socket 7 of the stylus
clamping member 8, so that the stylus 1
when in proper clamping position will rest 75
against one inclined wall 6 and be held
thereagainst, as shown in Fig. 6 by means of
the locking screw 9. It is therefore appar-
ent that when the stylus is in the clamp, as
clearly shown in Figs. 5 and 6, that one so
point as 3 will be placed in engagement
with the groove of the disk D, while the
point 2 upon the same end of the stylus
due to the inclining of the reproducer It

and the angle at which the body of the 85
stylus I is presented to the disk, will be
elevated above the surface of the disk and
thus held out of contact therewith. It is

also evident that the body of the stylus is

presented at an angle to the groove of the 90
record D, so that a slight flexing of the
body thereof is permitted, such flexing form-
ing a resilient support for the reproducer R,
so that no undue strain is placed upon the
portion of a sound record engaged by the 95
point 2, such resilient action reducing the
friction to prevent undue wear at such point.

It is apparent that many forms of styli

embodying the present invention may be
provided, and as particularly shown in Fig. 100
2, the opposite ends of the stylus 10 are pro-
vided with a curved recess 11—lla to pro-
vide four points as in the structure shown in

Fig. 1.

Jn Fig. 3, the flat stylus 12 is provided 105
with the parallel cut ends L3 and II. being
at au angle to the body of the stylus, such
cutting of the ends providing two points
instead of four upon the stylus and tlius

providing a double wear. 110
In the form shown in Fig. I. the stylus

15 has its opposite ends 1G and IT cut so
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as to present two record engaging points at

the same edge of the stylus, thus in another
manner providing two points one upon each
end of the body of the stylus.

5 In all of the forms herein illustrated, the
stylus Trill be positioned and properly con-
nected in the clamping member 8, as clearly

shown in Figs. 5 and 6, so that the resilient

action of the stylus due to the weight of
10 the reproducer thereupon and the angle of

the presentation of the body of the stylus

to the record D, will prevent any undue
wear upon the record, and as each stylus

is provided with two or more record engag-
15 ing points, it is evident that the durability

of the stylus is increased over the usual
needle employed.
What is claimed is:

1. The combination with a reproducer
20 having a stylus receiving clamp provided

with a triangular socket, of a stylus com-
posed of a flat relatively thin strip of re-

silient material disposed against one wall of

the socket of the clamp so that the body
25 thereof is disposed at an acute angle to the

path of the sound grooves of a record, and
whereby the reproducer is resiliently sup-

ported by the stylus.

2. The combination with a reproducer
30 having a stylus receiving clamp provided

with a triangular socket, of a stylus com-
posed of a flat relatively thin strip of re-

silient material disposed against one wall
of the socket of the clamp so that the body

35 thereof is disposed at an acute angle to the

path of the sound grooves of the record,

and whereby the reproducer is resiliently

supported by the stylus, the opposite ends
of said strip each being provided with a

40 record engaging point.

3. The combination with a sound repro-

ducer having a stylus receiving clamp pro-

vided with a triangular socket, of a stylus

composed of a flat relatively thin strip of
resilient material disposed within the socket 45

of the clamp, whereby the body of the stylus
is held co-extensive with one wall of the
socket to be disposed at an acute angle to
the path of the sound groove of the record
and forms a resilient support for the re- 50

producer.
4. The combination with a sound repro-

ducer having a stylus receiving clamp pro-
vided with a triangular socket, of a stylus
composed of a flat relatively thin strip of 55
resilient material mounted within the socket
of the clamp, whereby the body of the stylus
is held co-extensive with one wall of the
socket to be disposed at an acute angle to
the path of the sound groove of a record 60

and forms a resilient support for the repro-
ducer, the opposite ends of said stylus, each
being provided with a record groove engag-
ing means.

5. The combination with a sound repro- 65

ducer having a stylus receiving clamp pro-
vided with a triangular socket, of a stylus

composed of a flat relatively thin strip of
resilient material mounted within the socket

of the clamp, whereby the body of the styhis 70

is held co-extensive with one wall of the
socket to be disposed at an acute angle to

the path of the sound groove of a record

and forms a resilient support for the re-

producer, the opposite ends of the stylus, 75

each being provided with a plurality of

points for engagement one at a time with
the sound groove of a record.

In testimony that I claim the foregoing

as my own. I have hereto affixed my signa- 80

ture in the presence of two witnesses.

SAMUEL LEVIN.

Witnesses

:

Thomas M. Dooley,
Florence McNeill.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
JONAS W. AYLSWORTH, OP EAST ORANGE, NEW JERSEY, ASSIGNOR, BY MESNE AS-

SIGNMENTS, TO NEW JERSEY PATENT COMPANY, OP WEST ORANGE, NEW
JERSEY, A CORPORATION OP NEW JERSEY.

SOUND-BOX.

1,115,374. Specification of Letters Patent. Patented Oct. 27, 1914.
Application filed April 20, 1911. Serial No. 622,412.

To all whom it may concern:
Be it known that I, Jonas W. Ayi^sworth,

a citizen of the United States, and a resident

of East Orange, in the county of Essex and
5 State of New Jersey, have invented certain

new and usefu Improvements in Sound-
Boxes, of which the following is a descrip-

tion.

My invention relates to sound boxes par-
10 ticularly of the type adapted for use in con-

nection with disk records having vertically

undulating grooves, although its use is not
limited to that type.

With reproducers commonly in use, the
15 tracking of the record groove by the stylus

causes the emission of minute scratch vibra-

tions which greatly impair the quality of the
reproduction. It has also been found that

when the stylus is rigidly connected with the
20 diaphragm excessive loudness is given to

some of the vibrations.

It is the principal object of my invention

to provide a sound box free from these ob-

jections; and in conformity with this object,

25 I provide a composite stylus arm having in-

terposed between the sections thereof an
elastic yielding substance which will absorb
the minute scratch vibrations and which will

at the same time retard or dampen the ex-

30 cessively loud vibrations.

Another object of my invention is to pro-
vide adjusting means whereby the loudness
of the record may be modified and variations
in the set of the diaphragm compensated for.

35 Other objects of my invention will appear
more fully in the following specification and
appended claims.

In order that my invention may be more
fully understood, attention is hereby direct-

40 ed to the accompanying drawings forming
a part of this specification, and in which

—

Figure 1 represents a side elevation of a
sound box embodying my invention; Fig. 2

represents a front elevation thereof, the con-
45 nection between the two sections of the stylus

arm being shown in central longitudinal sec-

tion; Fig. 3 represents a fragmentary sec-

tional view taken on the line 3—3 of Fig. 2

;

Fig. 4 represents a fragmentary side eleva-

50 tion partly in section of a modification; Fig.
5 represents a front elevation partly in sec-

tion of the stylus arm shown in Fig. 4; and
Fig. 6 represents a similar view of still an-
other form of stylus arm.

In all the views like parts are designated 55
by the same reference numerals.

Referring to the drawings, the diaphragm
1 is mounted in any suitable way in the cas-
ing or support 2, the latter being provided
with a rearwardly extending hollow neck 3 60
adapted to be connected with any suitable
sound conveyer. Connected to the dia-
phragm substantially centrally thereof is a
composite stylus arm having an upper sec-

tion 4 and a lower section 5, the latter being 65
provided with a socket 6 adapted to receive
a stylus 6'. A set screw 7 serves as a means
for securing the stylus 6' in place in the
socket 6. For pivoting the stylus arm to the
support, a bracket 8 provided with for- 70
wardly extending parallel lugs 9 is secured
in any suitable manner to the casing 2, the
lugs 9 being each provided with a threaded
aperture in which is adjustably mounted a
pivot screw 10. These screws are located in 75
alinement with each other and are adapted
to pivotally support the stylus arm in a man-
ner that will be hereinafter more fully set

forth. To obtain the best results, the dia-

phragm should be made rather sensitive and 80
the arm of lightest weight consistent with
proper rigidity.

In the form of my invention shown in

Figs. 1, 2 and 3, the section 4 of the stylus

arm has approximately the shape of an in- 85

verted T, the laterally extending arms 11
thereof being cylindrical in shape and being
surrounded by cylindrical bushings 12 of
rubber, cork, felt, or other suitable elastic

yielding material. The lower section of the 90

stylus arm has approximately the shape of

a Y, the upper portion of the said section be-

ing curved back upon itself to provide cy-

lindrical sockets 13 respectively engaging the

outer surfaces of the corresponding bushings 95

12, and extending thence into a lip 14 paral-

lel to the body of the section 5. The ver-

tical portion of the member 4 is located in

the space between the inclined arms of the

member 5. In order to secure the sections 100

of the stylus arm in proper relative adjust-

ment, a set screw 15 is provided, this screw

passing loosely through the lip 14 into

threaded engagement with section 5, and be-

ing provided with a knurled head 10 en- 105

gaging the outer surface of the lip 14 and
serving as means to rotate the said screw.

The adjustable pivots 10 are located in aline-
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ment with the axes of the arms 11 and en-

gage the other ends of said arms to pivotally

support the stylus arm. The composite arm
described above normally vibrates as a

- whole, the vibrations being transmitted
through the yielding or elastic bushings 12

to the diaphragm. During such vibration,

however, the objectionable minute scratch
vibrations are absorbed and the excessively

10 loud vibrations are dampened by the bush-

ings 12. By adjusting the set screw 15, the

loudness of the reproduction maj^ be regu-

lated and variations in the set of the dia-

phragm may be compensated for.

15 In the modification shown in Figs. 4 and
5, the lower portion of the upper section of

the stylus arm is provided with flat lateral

faces located between the parallel arms or

lugs 17 of the lower section 5'. A flat piece

20 of elastic yielding material such as cork,

rubber or felt is interposed between the in-

ner surface of each of the arms 17 and the

opposing face of the section 4', the pieces

18 serving to yieldingly secure the sections

25 4' and 5' together. The pivots 12 engage
the outer lateral surfaces of the lugs 17 to

pivotally support the stylus arm. The op-

eration of this modification is similar to that

of the form of my invention shown in Figs.

30 1, 2 and 3.

The modification shown in Fig. 6 differs

from that shown in Figs. 1, 2 and 3 in the

employment of cup-shape bushings 12' and
socket's 13' in place of cylindrical bushings

35 12 and sockets 13 shown in Figs. 1, 2 and 3.

The bushings 12' surround the ends of the

arms 11 respectively and are closely sur-

rounded or inclosed by the sockets 13' ; so that

the sections of the stylus arm are held together

40 with sufficient firmness to normally cause the

vibrations of the arm as a whole, but to

permit the bushings 12' to absorb the ob-

jectionable scratch vibration and to dampen
the excessively loud vibrations. In this

45 modification, the pivots 10 engage the outer

closed ends of the sockets 13'.

It is to be noted that in all of the forms
of my invention herein disclosed, the sec-

tions of the stylus arm are entirely out of

50 contact with rigid portions of each other;

so that during the relative movement of the

sections, no scratch or other harsh vibrations

are set up by friction or impact between the

sections.

55 While I have shown certain preferred em-
bodiments of my invention, numerous
changes may be made therein without de-

parting from the spirit of my invention;

and I wish, therefore, not to be limited to

60 the exact details shown and described.

What I claim as new and desire to secure

by Letters Patent of the United States is

as follows:

—

1. In a sound box, the combination of vi-

65 bratory means, a support therefor, a stylus

arm connected with said vibratory means,
said arm having a plurality of movably con-

nected sections, yielding means interposed
between said sections, and means for regu-
lating the pressure of said sections on said 70
yielding means, substantially as described.

2. In a sound box, the combination of vi-

bratory means, a support therefor, a stylus

arm pivcted to said support and connected
with said vibratory means, said arm having 75
a pluralit}'- of pivotally connected sections,

yielding means interposed between said sec-

tions, and means for regulating the pres-

sure of said sections on said jdelding means,
substantially as described. 80

3. In a sound box, the combination of vi-

bratory means, means for supporting the
same and a stylus arm connected with said
vibratory means, the said arm having a
plurality of sections provided with means 85
for connecting the same, the said last named
means comprising a pivot, a socket therefor
provided with a bushing of yieldable mate-
rial, and means for regulating the pressure
between said socket, bushing and pivot, sub- 90
stantially as described.

4. In a sound box, the combination of
vibratory means, a support therefor, and a
stylus arm pivoted to said support and con-
nected with said vibratory means, said arm 95
having a plurality of sections provided with
means for connecting the same, the said
last named means comprising a pivot, a
socket therefor provided with a bushing of
yieldable material and means for regulating 100
the pressure between said socket, bushing
and pivot, substantially as described.

0. A stylus arm having a plurality of sec-

tions provided with means for connecting
the same, the said means comprising a pivot, 105
a socket therefor having a bushing of yield-

able material and means for regulating the
pressure between said socket, bushing and
pivot, substantially as described.

6. In a sound box, the combination of a 110
diaphragm, means supporting the same, and
a stylus arm pivoted to said supporting
means for oscillation about a given axis,

said arm having a plurality of sections mov-
able relatively to each other about said axis, 115
and yielding means interposed between said
sections, substantially as described.

7. In a sound box, the combination of a
diaphragm, means supporting the same, a
stylus arm pivoted to said supporting means 120
for oscillation about a given axis, said arm
having a plurality of yieldingly connected
sections movable relatively to each other
about said axis, substantially as described.

8. In a sound box, the combination of a 125
diaphragm, means supporting the same, a
stylus arm pivoted to said supporting means
for oscillation about a given axis, said arm
having a plurality of sections movable rela-

tively to each other about said axis, yielding 130
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means interposed between said sections, and
means for regulating the compression of

said yielding means between said sections,

substantially as described.

5 9. A stylus arm comprising a plurality of

pivotally connected sections, yielding means
interposed between said sections, and means
for regulating the compression of said yield-

ing means between said sections, one of said

10 sections being adapted for connection with
the center of the diaphragm and another be-

ing adapted to support a stylus, substan-
tially as described.

10. A stylus arm comprising a plurality
15 of pivotally connected sections entirely out

of contact with rigid portions of each other,

yielding means interposed between said sec-

tions, and means for regulating the com-
pression of said yielding means between said
sections, one of said sections being adapted 20

for connection with the center of the dia-

phragm and another being adapted to sup-
port a stylus, substantially as described.

This specification signed and witnessed
this 18th day of April 1911.

JONAS W. AYLSWORTH.
Witnesses

:

Frederick Bachmann,
Anna R. Klehnn.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

"Washington, D. C."
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UNITED STATES PATENT OFFICE.
MAX MARCUS, OF PANKOW, NEAR BERLIN, GERMANY.

DISK TALKING-MACHINE.

1,115,707. Specification of letters Patent. Patented Nov. 3, 1914.
Application filed June 10, 1914. Serial No. 844,219.

To all whom it may concern:
Be it known that I, Max Marcus, of Pan-

kow, near Berlin, a subject of the King of

Prussia, and whose post-office address is 42

5
Tirolerstrasse, Pankow, near Berlin, King-
dom of Prussia, German Empire, have in-

vented new and useful Improvements in or

Relating to Disk Talking - Machines, of

which the following is a specification.

10 This invention relates to disk talking ma-
chines such as gramophones and the like and
has for its object to provide an apparatus
whereby the needle or like member carried

by the sound box is automatically brought

!5 into operation instead of being moved by
hand or by some separate mechanism as

heretofore.

A further object of this invention is to

insure the needle always engaging the rec-

2o ord smoothly without employing any addi-

tional mechanism and to effect disengage-

ment between the needle and the record as

soon as the main driving spindle ceases to

rotate.

25 According to this invention the turn-table

is so mounted on its spindle that the start-

ing or stopping of the latter automatically
moves the turn-table into or out of its op-

erative position and also causes the rotation

30 of the turn-table to be started or stopped
gradually. To this end the turn-table is

mounted on its spindle so as to rotate rela-

tively thereto within certain limits and the

driving engagement between the spindle and
35 the turn-table is effected through a cam sur-

face. When the spindle is at rest the turn-

table occupies a plane below that in which
it rotates during operation of the machine,
the inertia of the turn-table relatively to

40 the spindle and the cam surface causing the

turn-table to be gradually rotated to the

same speed as the spindle and simultane-
ously raised into engagement with the sound
reproducing needle. When the record is

45 completed and the driving mechanism is

stopped the turn-table and the record it

carries descend vertically relatively to the

spindle and thus are moved out of engage-
ment with the needle owing to the momen-

50 turn of the turn-table. In this way the

turn-table is automatically returned to its

initial position without any danger to the

surface of the record which remains intact.

In the accompanying drawings, Figure 1

56 shows in front elevation diagrammatical ly

the turn-table and spindle in their inopera-

tive position. Fig. 2 is a side elevation also
in the position of rest, and Fig. 3 shows the
turn-table in operation.
In the construction illustrated, on the 60

spindle a of the main driving mechanism
the turn-table b is loosely mounted by means
of a sleeve c connected to the underside of
the turn-table. In the position of rest the
sleeve bears against a pin d formed on the 6 5
spindle a or against some equivalent stop.
The lower end of the sleeve c constitutes a
cam surface e terminating in a driver, and
on the spindle a being rotated the turn-table
is raised from its inoperative position by 7 q
the pin engaging the curve. The turn-table
remains in this position until, on the main
driving gear being disconnected or stopped,
the spindle a ceases to rotate whereupon the
turn-table owing to its momentum and 75
weight gradually descends, thus moving the
record out of contact with the needle so that
the latter can be returned either by hand
or automatically to its initial position with-
out any risk of damage to the record sur- go
face. It is merely necessary to provide some
suitable stop or abutment to prevent the
sound box ever occupying a plane as low as
that in which the record lies when at rest.

It will thus be seen that unlike previous 35
apparatus it is possible to exchange records
without raising the sound arm or sound box.

It will be appreciated that a cam groove if

desired may be formed in the spindle and a
pin project into this groove from the sleeve 90
and that the actual form of cam mechanism
may vary considerably without departing
from this invention.

What I do claim as my invention, and de-
sire to secure by Letters Patent of the 95
United States, is :

—
1. In a disk talking machine the combi-

nation of a rotatable spindle, a turn-table
mounted thereon and driving means be-

tween the spindle and the turn-table where- 100
by the rotary motion of the spindle is grad-
ually imparted to the turn-table and a rela-

tive vertical motion is given to said turn-
table when the spindle is started or stopped.

2. In a disk talking machine the combi- 105
nation of a rotatable spindle, a turn-table
mounted thereon, a driving member on the

rotatable spindle and en inclined or cam
suid'ace on the turn-table cooperating with
such driving member for the purpose set ijo
forth.

3. In a disk talking machine rotatable
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spindle, a turn-table mounted thereon and
rotatable relatively thereto within certain

limits and means whereby, on the starting

or stopping of the spindle, the turn-table is

5 caused to move vertically relatively to the
spindle into or out of its operative position.

4. In a disk talking machine the combi-
nation of a rotatable spindle, a turn-table,

a socket attached to such turn-table and
10 adapted to fit easily over said rotatable spin-

dle, a cam surface at the lower end of said

socket, steps or engaging members at the

ends of the cam surface and a pin on the
rotatable spindle adapted to engage with
the cam surface and the steps thereof sub-

stantially as set forth.

In testimony whereof I have hereunto set

my hand in presence of two subscribing wit-

nesses.

15

MAX MARCUS.
Witnesses

:

WoLDEMAR HaUPT,
Henry IIasper.

Copies of thii patent mav be obtained for flye cents each, by addressing the

Washington, D. C."

Commissioner of Patents.
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UNITED STATES PATENT OFFICE.
FREDERIC W. THOMAS, OF NEW CITY, NEW YORK.

DIAPHRAGM FOR SOUND-REPRODUCERS.

1,116,165. Specification of Letters Patent. Patented Nov. 3, 1914.
Application filed March 11, 1913. Serial No. 753,476.

To all whom it may concern

:

Be it known that I, Frederic W.
Thomas, a citizen of the United States, and
a resident of New City, in the county of

5 Eockland and State of New York, have in-

vented a new and Improved Diaphragm for

Sound-Reproducers, of which the following
is a full, clear, and exact description.

The object of the invention is to provide
10 a new and improved diaphragm for sound

reproducers such as are used in gramo-
phones, graphophones, receivers and trans-

mitters of telephones and other sound-re-

producing instruments and machines and
15 which is exceedingly sensitive for the re-

production of sound vibrations.

In order to accomplish the desired result

use is made of a diaphragm of metal made
exceedingly dense or compact throughout

20 bv pounding, beating, pressing, hammering
or similar processes.

A practical embodiment of the invention

is represented in the accompanying draw-
ings forming a part of this specification, in

25 which similar characters of reference indi-

cate corresponding parts in all the views.

Figure 1 is a face view of the diaphragm
as applied to a graphophone sound box
shown in dotted lines ; Fig. 2 is an enlarged

30 cross section of the diaphragm on the line

2—2 of Fig. 1, and showing in dotted lines

the ring for compacting the peripheral edge
of the diaphragm ; and Figs. 3 and 4 are

cross sections of diaphragms of different
35 shapes.

The diaphragm A is made of suitable

metal, and its texture is rendered exceed-

ingly dense or compact throughout by
pounding, beating, pressing, hammering or

40 similar processes, wherein the pressure is

applied perpendicularly or normally to the

plane or final surface of the diaphragm.
In practice, according to one method a

blank, preferably of disk shape, is cut from
43 a piece of sheet metal and this disk is then

subjected to a pressure other than rolling,

as pounding, beating, pressing, hammering
or similar action to stiffen the disk and to

render it very dense or compact by closing
50 up the pores and expelling the air there-

from. According to another method the

sheet of metal of which the diaphragms are

to be made may be treated in sheet form in

the manner just described, and the disks
55 then cut out to proper size and form. It is

expressly understood that by the action de-
scribed the texture of the original metal is

compacted or rendered more dense rela-
tively to the original texture of the metal,
whereby the disk is stiffened, strengthened 60
and rendered more susceptible or sensitive
to sound vibrations.

The diaphragm produced is provided
with a central aperture B for attachment of
the sound-receiving or transmitting device, 65
as indicated in dotted lines in Fig. 1, in
which the diaphragm is shown applied to
the sound box of a graphophone. If a flat

disk after being treated in the manner above
described is still lacking in the desired stiff- 70
ness or is bulged in the center to one side,

a metal ring C is placed on the peripheral
edge A' of the disk and subjected to a few
blows or to pressure so as to uniformly act
on the periphery of the disk in a manner to 75
stiffen the latter or remove the bulge.

It is understood that the beating, pound-
ing, pressing and hammering is done while
the disk is held on a suitable anvil, and the
indentations A' are also produced at the 80

time the disk is resting on such anvil or
similar foundation. The disk may be flat,

as shown in Fig. 2; conical, as shown in
Fig. 3; or spherical, as illustrated in Fig.

4, it being understood that for giving the 85

desired form an anvil or form of corre-

sponding shape is used, on which the disk
is pounded, beaten, pressed or hammered to

give the disk the desired shape in addition
to rendering it exceedingly dense or com- 90

pact.

In practice I have found that for a dia-

phragm one and three-quarter inches in

diameter use is made of sheet metal of 28
or 29-gage, and a disk cut from this sheet 95

metal, or the sheet before the disks are cut,

is reduced by the pounding, beating, press-

ing, hammering or similar process to about
34 to 36-gage. For larger disks, say two
and a quarter inches in diameter, the sheet 100

metal selected is of 24 to 26-gage and the

disk formed thereon is reduced by the proc-

ess described to from 28 to 30-gage.

It is understood that the pounding of the

disk spreads the same and thereby tensions 105

the metal of the disk and a fter the pounding
operation is completed the disk is cut down
to the desired diameter.

A diaphragm constructed in the manner
described and used in connection with any HO



2 1,116,165

sound-reproducing instrument or machine
provides great volumes of sound or vibra-

tions of tones and sounds.

Having thus described my invention, I
5 claim as new and desire to secure by Let-

ters Patent:

1, The herein-described method of mak-
ing diaphragms for sound reproducers, re-

corders, transmitters and receivers, which
10 consists in cutting out a disk of sheet alumi-

num or similar metal and subjecting the disk

to compression throughout to cause the
metal to be compacted and flow from the

center to the periphery whereby the disk is

15 tensioned by the radial flow of the metal,
and whereby the disk is of equal thickness
throughout.

2. The herein-described method of mak-

ing diaphragms for sound reproducers, re-

corders, transmitters and receivers, which 20

consist in cutting out a disk of sheet alumi-
num or similar metal, subjecting the disk to

compression throughout whereby the disk
is tensioned by the radial flow of the metal,

and applying a peripheral pressure to pro- 25
duce an additional permanent compression,
and thereby an additional permanent ten-

sion.

In testimony whereof I have signed my
name to this specification in the presence of 30

two subscribing witnesses.

FREDERIC W. THOMAS.
Witnesses

:

Theo. Gr. Hoster, Jr.,

Philip D. Rollhaus.

Copies of this patent may be obtained for five cents each, by addressing tbe " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
FREDERIC W. THOMAS, OE NEW CITY, NEW YORK.

DIAPHRAGM FOB SOUND-REPRODUCERS.

II

1,116,166. Specification of Letters Patent. Patented Nov. 3, 1914.
Application filed July 30, 18il3. Serial No. 781,981.

To all whom it may concern:
Be it known that I, Frederic W. Thomas,

a citizen of the United States, and a resi-

dent of New City, in the county of Rock-
5 land and State of New York, have invented

a new and Improved Diaphragm for Sound-
Reproducers, of which the following is a

full, clear, and exact description.

This invention relates to a diaphragm for

10 sound recorders and reproducers and is es-

pecially adapted for use in phonographs,
graphophones and the like.

At the present time mica diaphragms are

in universal use for phonographic sound re-

15 corders and reproducers, although numerous
other types of diaphragms have been pro-
posed, and among these others are metallic
diaphragms variously corrugated or in-

dented for the purpose of obtaining a re-

20 production or recording of sounds equiva-
lent to that obtainable with mica, the aim
being to obtain a cheap substitute, as mica
is expensive in the present condition of the
market. Corrugated metallic diaphragms

25 are unsatisfactory for various reasons but
mainly on account of their weakness at the
central part where buckling occurs, thus
showing a lack of strength of material or
required stiffness. According to another

30 type of diaphragm, the diaphragm is flat

throughout its area and the metal pounded
to strengthen the diaphragm by compacting
t~Fe material, arid then the diaphragm is

nickel-plated to prevent corrosion or affec-

35 tion by the elements. Such metal dia-

phragms being of the same thickness from
center to edge are unsatisfactory because of
the lack of stiffness at the center, and, fur-

thermore, because of the coating of nickel-

40 plate, which materially interferes with the
tonal qualities.

It is the object of the present invention to

overcome the objections above noted by pro-
ducing a metallic diaphragm which in re-

and reproducing qualities is su-45 cording
perior to mica, far less expensive, smaller
in size for the same capacity of sound re-

producing and recording, and which is prac-
tically indestructible, whereas mica dia-

50 phragms are of very short life because of
their laminated structure, which results in

the separation of the laminae by the vibra-

tory action.

tn carrying out the invention any suit-

55 able metal may be employed that is practi-

cally unaffected by the weather and tem-
perature changes, such metals being gold,

silver, platinum, antimony, tin, aluminum
and the like, and alloys of such metals.
Blanks cut from sheets of metal and pref- 60
era-bly in the form of disks are subjected to
aJ pounding, hammering or other compress-
ing or compacting operation, Avhereby the
metal is compacted and the air in the pores
excluded. The pounding or hammering is 65
so carried out that the resulting diaphragm
will be of somewhat greater thickness at the
middle than at the periphery, there being
a gradual and uniform diminution of thick-
ness from the center outwardly. During 70
the shaping of the diaphragm the metal }
spreads radially, whereby the diaphragm ac- ',

quires the required stiffness or rigidity and
entirely overcomes any tendency to buckle.
In other words, the diaphragm is of uni- 75
formly increasing strength from the sup-
ported periphery to the unsupported cen-
ter.

When the diaphragms are made of certain
kinds of metals it has been found bene- 80
flcial to subject the diaphragm to a bath of
cyanid of potassium, which tempers and
strengthens the metal. It may also be neces-
sary in some instances to increase the stiff-

ness or rigidity of the diaphragm, after it 85
has been acted on by the pounding or ham-
mering dies which produce the uniform de-
crease in thickness from the center to the
periphery, by stampingthe entire peripheral
portion of the diaphragm by means of an 90
annular die which effects a radial expan-
sion and hence radial stress becanse of the
now of metal outwardly in radial directions.
For a more detailed understanding of the

invention reference is to be had to the ac- 95
companying drawings taken in connection
with the following description and the
claims appended hereto.

In the accompanying drawings, wherein
similar reference characters designate corre- 100
sponding parts throughout the several
views, Figure 1 is a side view of a blank of

metal from which a diaphragm is made;
Fig. 2 is a plan view thereof: Fig. 3 is a

view showing the blank in the initial stage 105
iieing hammered'! Fig. I is a similar view
showing the final stage of pounding or
hammering the diaphragm; Fig. & is a view
showing the manner of compressing the pe-

ripheral portion of the hammered dia- 110
phragm; Fig. (> is a plan view of the dm
phragm resulting from the operation shown
in Fig. 5; Fig. 7 is a sectional view of the

finished diaphragm having one side flat and
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the other side convex; Fig. 8 is a sectional

view of a diaphragm convex on both sides;

and Fig. 9 is a sectional view of a dia-

phragm which tapers from the center to the

5 periphery on straight lines.

In carrying out the invention a circular

metal blank A is cut out from a sheet of

metal slightly smaller than the final dia-

metrical size desired for the diaphragm,
10 since in the pounding or hammering opera-

tion a blank expands in all directions from
the center. This blank A, shown in Figs.

1 and 2, is placed on an anvil B, Fig. 3, and
subjected to a pounding or hammering oper-

15 ation.by menas of a die C, the under surface

1 of which is accurately shaped in such a

manner as to give the desired final form or

surface shape to the diaphragm. In the

present instance the die in Fig. 3 is formed
20 with a very shallow concavity, so that obvi-

ously in the beginning of the pounding
operation the die will operate first on the

entire periphery of the blank A. With the

successive strokes the metal in the peripheral
25 region .of the diaphragm is compacted and

expanded until finally the entire blank is

operated on by the die, as shown in Fig.

4. This pounding of the metal greatly

strengthens and stiffens the diaphragm so

30 that buckling at the center is entirely over-

come. This also is due to the fact that there

is a greater stock of metal at the center

than at the periphery. This shaping of the

diaphragm may be effected by a continu-
35 ousiy applied pressure of the die C, or by a

single stroke instead of by a repetition of

blows, as in hammering.
Should it be desired to impart greater

stiffness or rigidity to the diaphragm than
40 is performed by the die C, the entire periph-

eral portion of the diaphragm can be still

further hammered to effect a uniform radial

expansion from the center outwardly. To
accomplish this an annular die D is ap-

45 plied to the periphery of the diaphragm A'
after being finished by the die C, and a blow
or pressure is applied to the annular die D,
so as to compress the diaphragm A' to the

same degree throughout the entire periph-
50 ery, the annular die being of such size

as to have an engaging surface of about
three thirty-seconds of an inch in radial

dimensions.
Instead of making the diaphragm flat on

55 one side and convex on the other, as shown
in Fig. 7, the diaphragm can, by suitably

working the blank, be made convex on both
sides, as shown by the diaphragm A2

, as

shown in Fig. 8, or as a further modification
60 the diaphragm can be diminished in thick-

ness from the center to the periphery along
straight lines, as is shown by the diaphragm

A3
, Fig. 9. From this it will be seen that

the essential feature is that the diaphragm
must be thickest at the center and decrease 65
uniformly therefrom to the periphery, with
its surfaces perfectly flat or uncorrugated or
unindented. As a specific illustration of the
variation in thickness between the center

and periphery of the finished diaphragm it 70
may be stated that a diaphragm one inch
and three-quarters in diameter has a thick-

ness at the central part which measures
thirty-five, according to a micrometer gage,
while the thickness at the periphery should 75
measure about thirty-six and one-half or

thirty-seven micrometer gage. Such a dia-

phragm is stiffened equally at corresponding
points considered from the center to the

periphery, and the center is as strong as at so
any other point, so that there is no tendencj^

to buckle. A hammered or pounded dia-

phragm made as described is capable of re-

producing sounds with the same effect as a
mica diaphragm of larger size. For in- 85
stance, a diaphragm of one and five-six-

teenths inches under actual test is equiva-
lent to a mica diaphragm of one and three-

quarters inches in diameter, while a metal
diaphragm of one and three-quarters inches 90
in size is equivalent in reproducing quality
to a mica diaphragm two and one-quarter
inches in diameter.

With some kinds of metal it has been
found beneficial to treat the diaphragm by 95
giving it a bath in cyanid of potassium, the
effect of which is to temper and strengthen
the metal.

Having thus described my invention, I
claim as new and desire to secure by Let- 100
ters Patent:

1. The herein-described method of mak-
ing diaphragms for sound reproducers, re-

corders, transmitters and receivers, which
consists in subjecting a disk of metal to a 105
radially uniformly varying pressure where-
by the diaphragm is tensioned by the radial

flow of the metal.

2. The herein-described method of mak-
ing diaphragms for sound reproducers, re- 110
corders, transmitters and receivers, which
consists in placing a disk of metal with one
face on a flat surface and subjecting the op-
posite face to a radially uniformly varying
pressure whereby the diaphragm is ten- 115
sioned by the radial flow of the metal.

In testimony whereof I have signed my
name to this specification in the presence of

tAvo subscribing witnesses.

FREDERIC W. THOMAS.
Witnesses

:

Chatten Bradwat,
Philip D. Rollhatjs.

Cppies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
LAWRENCE ABRAHAM, OP NEW YORK, N. Y

REPEATING DEVICE FOR TALKING-MACHINES.

1,117,143. Specification of Letters Patent. Patented Nov. 10, 1914.
Application filed December 4, 1913. Serial No. 804,622.

To all whom it may concern:

Be it known that I, Lawrence Abraham,
a citizen of the United States, and resident

of the borough of Brooklyn, county of

5 Kings, city and State of New York, have
invented certain new and useful Improve-
ments in Repeating Devices for Talking-
Machines, of which the following is a speci-

fication.

10 My invention relates more particularly

to a device for use in connection with disk

record machines although a device of simi-

lar nature can be arranged in connection

with the records of various makes of ma-
15 chines.

My device is shown as applied to the well-

known Victor talking machine and has for

its object to adapt the machine to repeat

the playing of the record by automatic

20 means requiring no attention on the part of

the operator other than keeping the motor
going. My device when properly applied
will also prevent the scraping of the needle

after a record is played if the operator

25 should neglect to lift the needle from the

disk.

One form of my device as adapted to the

Victor machine is illustrated in the accom-
panying drawings of which

—

30 Figure 1 is a plan view and Fig. 2 a side

view.

Referring to the drawings 1 represents a

disk record supported upon and rotated by
the usual motor driven table 2. The usual

36 tone arm 3, which is pivoted at 4. and adapted
for movement in a horizontal plane is pro-

vided with the usual needle 5 and sound
box 6 which are adapted for movement in

a vertical plane by the joint at 7. These
40 parts and their operation are well known in

the Victor talking machine and need no
further description.

In applying my device the only change
necessary is the formation of a socket in the

45 table 2 at the portion 2a thereof. Prefer-

ably the socket is a square hole adapted to

receive the lower, squared end of a rod or

post 8 adapted to support a cam 9 in a

plane parallel to the plane of the disk 1.

50 The cam 9 primarily comprises a spiral

track which begins near the axis of the disk

and swings out in a gradual spiral to a point

near the circumference thereof. The cam
9 may be constructed and attached to the

65 post 8 in any preferred manner but prefer-

ably I construct the same of a rail or wire

bent in the required shape and supported
by radial arms 10 secured in a bracket or
hub 11 supported upon and secured to the
top of the post 8. The inner end of the 6 o
cam at 12 dips down below the plane of the
cam 9 at an angle thereto for the purpose
hereinafter described, and the outer end of
the cam at 13 makes a similar inclined dip
which should not normally stand below the 65
plane of the cam but may be flexible.

It will be understood that in the normal
operation of the Victor machine the needle
5 after being placed near the circumference
of the disk 1 at the beginning of the record 70
is gradually earned inward toward the axis
where the record ends. When the end of
the record is reached it is necessary for the
opera-tor to lift the needle and by swinging
the tone arm carry it back to the starting 75
point and set it on the disk if it is desired
to repeat or play the record again. For the
purpose of accomplishing this automatically
the cam 9 is located in a plane parallel to the
disk but at a sufficient height above it to 80
clear the tone arm and diaphragm case.

The case at 14 is preferably provided with
an inverted L-shaped bracket the arm 15
of which lies below the plane of the cam 9

when the needle 5 is in playing1 contact with 85
the disk 1, but when the needle has been
carried inward toward the axis of the disk
and the end of the record is reached the end
12 of the cam is adapted to strike under
the arm 15 and, as the cam rotates with the 90
arbor 2 of the record disk, the needle is

lifted from the record. Further rotation
of the disk and cam gradually transports
the needle outward toward the circumfer-
ence of the disk along the track of the cam 95
until at the outer end of the cam 9 the arm
15 rides upon the dipping end 13 and the
needle is again lowered into contact with the
disk at the beginning of the record. This
operation will continue as long as desired 100

and the record will be repeatedly played.

The dipping end 13 of the cam is preferably
arranged to permit a free passage of the

arm 15 thereunder in one direction so that

when the needle is on the outer circutnferen- 105

tial lines of the record the rotation of the

disk will not be interfered with. For this

purpose any suitable arrangement of the

portion 13 may be employed such as mount-
ing it as a spring or hinged pawl which 110

will clear the arm 15 without interfering

therewith. "When it is desired to substitute
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another record the Cam 9 may be readily re-

moved by lifting the post 8 out of the socket
in the portion 2a of the table after which
the disk may be lifted off and replaced by

5 another record in the usual manner. If it

is desired that the new record be played or
repeated several times the cam 9 is replaced
by inserting the end of the post 8 in the
socket in the table and the record will be

10 automatically repeated without any atten-

tion from the operator other than keeping
the disk rotating.

I do not wish to be limited to the specific

form here shown for it will be understood
15 by those skilled in the art that various

modifications and adaptations of my device
may be made without departing from the
spirit and scope of the claims.

I claim

:

20 1. In a repeating mechanism for talking
machines the combination of a rotatable

record table, a reproducer needle, a cam ro-

tatable with said table and adapted to lift

said needle from an operative position at
25 the end of a selection and move it in its

inoperative position across the face of the
table approximately to the starting point
of said selection and means connected with
said cam for permitting said needle to re-

30 turn to an operative position as said start-

ing point is reached.
2. In a repeating mechanism for talking

machines the combination of a rotatable

record table, a reproducer needle, a cam ro-

35 tatable with said table and adapted to lift

said needle from an operative position at

the end of a selection and move it in its in-

operative position across the face of the
table approximately to the starting point

40 of said selection and a flexible member car-

ried by said cam for permitting said needle
to yieldingly return to an operative posi-

tion as said starting point is reached.
3. In a repeating mechanism for talking

machines the combination of a rotatable 45

record table, a reproducer needle, a projec-

tion connected with said needle, a spiral

track extending about and connected with
the axis of said table to rotate therewith, a

downwardly inclined end portion forming 50

part of said track and adapted to extend
beneath said projection and guide the same
to said track whereby the needle is lifted

from an operative position at a predeter-

mined point and moved back across the face 55'

of the table approximately to its starting

point and a flexible opposite end member
carried by said track for permitting said

needle to yieldingly return to an operative

position as said starting point is reached. 60

i. In a repeating mechanism for talking

machines, the combination of a rotatable

record table provided with a socket at its

axis, a reproducer needle, a projection con-

nected therewith, a rod adapted to remov- 65

ably fit said socket and rotate with said

table, and a cam carried by said rod so as

to extend over the face of said table and
adapted to lift said needle from an oper-

ative position at a predetermined point and 70

to permit said needle to descend to an oper-

ative position at another predetermined
point.

In testimony whereof, I have hereunto set

my hand in the presence of two subscribing 75

witnesses.

LAWRENCE ABRAHAM.
Witnesses

:

Arthur G. Jarvis,

Joseph P. Sheeran.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents

Washington, D. C."
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UNITED STATES PATENT OFFICE.
HARRY W. HESS, OF NEW YORK, N. Y.

SOUND-BOX FOR TALKING-MACHINES.

1,118,345. Specification, of Letters Patent. Patented Nov. 24, 1 914.

Application filed August 7, 1913. Serial No. 733,514.

To all whom it may concern

:

Be it known that I, Harry W. Hess, a

citizen of the United States, residing at New
York, in the county of New York and State

5 of New York, hare invented certain new
and useful Improvements in Sound-Boxes
for Talking-Machines; and I do hereby de-

clare the following to be a full, clear, and
exact description of the invention, such as

10 will enable others skilled in the art to which
it appertains to make and use the same.
The present invention relates to a form of

reproducer for talking machines by the use
of which the tone arm and horn hitherto

15 used may be dispensed with, while at the
same time greater accuracy of reproduction
is attained.

One object of the invention is the pro-
vision of an improved diaphragm having

20 a peculiar conformation permitting a single

disk to accommodate itself to sounds of all

qualities within any reasonable degree of

pitch, without imposing upon the particular
changing forms of vibration imparted to it

25 any material coercion due to its own natural
tone.

Another object of the invention is the pro-

vision of means whereby one or more thin
layers of air are made active, each con-

30 forming as nearly as possible to the ideal

form of the diaphragm.
The invention relates also to certain im-

provements in the mounting of the needle
arm, and to other details hereinafter fully

35 described.

I have illustrated the invention in a pre-

ferred embodiment thereof and by way of
example, in the accompanying drawings,
wherein

—

40 Figure 1 is a front elevation of my com-
bined apparatus as employed with a disk
record seen in edge view, Fig. 2 is an en-

larged sectional view of the same on the
line 2—2 in Fig. 1, Fig. 3 is an enlarged

45 sectional view of the mounting for the nee-

dle arm looking at right angles to Fig. 2,

Fig. 4 is a face view of my preferred im-
proved diaphragm, one quadrant only being
shown completed, and Fig. 5 is a sectional

50 view of a small portion of the diaphragm.
Some of the novel features of my mount-

ing shown in Figs. 1 to 3 will be found use-

ful with diaphragms of various forms, and
I do not limit myself to the employment of

55 such features with the peculiar improved
diaphragm herein claimed.

The disk record is indicated in the draw-
ings at 10, and I mount a supporting ring
11 in any suitable manner with relation to
such disk. The particular mounting is not 60
material to this invention and is not illus-

trated. Fitting within the ring 11 is the
diaphragm 12, which I have shown indent-
ed, and on each side of the diaphragm is

placed a parallel resonating tone plate 13, 55
14, separated from the main diaphragm by
suitable gasket rings 15, 16. The collars 17
and 18 are fastened onto the ring 11, on the
two sides to hold the group of vibrant disks
together. 70
The tone plates are accurately matched to

the formation of the main diaphragm, as
shown, and there is thereby formed a thin
layer of air on each side of the main dia-
phragm conforming to it in shape. It is to 75
be understood that the gaskets 15 and 16
are made very thin, and the spacing of the
various parts is exaggerated in the draw-
ings for greater clearness.

The needle arm is composed of two so
branches meeting at 19, and slightly taper-
ing to permit closing down of the same upon
a removable needle 20, by means of a screw
chuck 21. This simple construction permits
of easy replacement of the needles, but, at 35
the same time, when in place, these latter

are so firmly united to the arm, as virtually

to form one piece with it. By this means the
minutest vibrations are transmitted without
distortion. 90
The needle arm is made up of two similar

separable branches of delicate spring struc-

ture, shown at 22 and 23, and each provided
with a rounded enlargement 24, 25 bearing
upon opposite faces of the main diaphragm 95
at or very near its center. The arms 22, 23
pass through appropriate central apertures
in the tone plates 13 and 14. The degree of
pressure exerted by the spring arms 22, 23,

is regulated by a set screw 26; and, of 100
course, these pressures are equal, and there-

fore leave the main diaphragm quite free

from any initial stress.

The arm and needle are supported upon
the ring 11, by means of a leaf spring 27, 100

gripped between the two parts of the needle
Mini, and is hold by a fine set pin as shown
in dotted lines, through which spring the

shank of the screw 26 passes quite loosely.

One end of this spring is thus fixed to the no
needle ami, while (he other end terminates
in a ball 28 fitting a socket in the ring 11,
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as clearly shown in Figs. 2 and 3. The ball

28 is held up in place by a light strap or
spring plate 29 fastened at its ends to the
ring 11, and proATided with an opening em-

5 bracing the outward curve of the ball 28.

In order to prevent useless movements and
to confine the vibrations of the needle and
arm to a plane substantially at right angles

to the diaphragm, the ball is flattened on
10 two sides as shown in Fig. 3. Other mount-

ings permitting the vibratory movements de-

scribed are within the scope of my broader
claims.

In carrying out the construction so far

15 described, I prefer to so proportion the

parts that the center of gravity of the arm,
chuck and needle lie as near as possible to

the center of movement and in the plane of

the diaphragm. It is also important for

20 the best results that the arm be balanced
with respect to a plane passing through the

center of motion and at right angles to the

plane of vibration. For this purpose the

screw 20 is constructed, substantially as

2 5 shown in the drawing.
The construction thus far described may

be employed with various forms of dia-

phragm, but I prefer to use the diaphragm
more completely illustrated in Figs. 4 and

30 5, which constitutes an important feature of

the present invention.

In Fig. 4 a face view is afforded of a

quadrant of my improved diaphragm, and
it is to be understood that the remainder of

35 the diaphragm is made like the quadrant
fully illustrated. The dotted lines show the

directions of successive toavs of indenta-

tions. The gist of this feature of the in-

vention lies in so forming the diaphragm
40 that the active portions thereof, which are

free to respond to the vibrations imparted,
are restricted in accordance with certain

principles of construction which I have
found highly productive of sensitiveness to

45 all kinds of waves. For this purpose the
portions of the diaphragm which are not
intended to be responsive are stiffened by
means of indentations 30, producing con-

cavities on one side and corresponding con-
50 vexities on the other side. Broadly speak-

ing this feature of my invention lies in ap-
plying to a diaphragm, rows of circular or

polygonal indentations extending inward
toward the center of the disk, these inden-

55 tations increasing in size outward from the

center as shown. Preferably this progres-
sive increase in size is such as to cause the

sum total of the diameters of the indenta-
tions in any circle drawn around the center

60 to represent a substantial!}' uniform per-

centage of the total periphery of each circle.

The depths of successive indentations in the

various rows decrease toward the center,

preferably in the same proportion as the
65 corresponding diameters of said indenta-

tions. Obviously, as the center is ap-
proached, observance of the above laws of

construction will involve very delicate and
accurate manipulation, and in practice there
will be a certain area around the true center 70
which will remain free of indentations.

The smaller this area in proportion to the

total area of the diaphragm, the more ex-

cellent will be the results obtained. In the
drawing no attempt has been made to show 75
the exact structure very near the center, but
enough is shown to make clear the principles

involved.

In the preferred embodiment of my in-

vention, the rows of indentations follow a 80
logarithmic spiral, which arrangement I
have found to give the best results, and it

will be observed that the indentations are so

spaced that two sets of crossed spirals are

produced, each affording reverse curves from 85
one side of the diaphragm to the other. By
this means the vibrations traveling outward
from the cener of impact are able to select

natural outward and return paths of infinite

varieties, according to their individual na- 90

tures. Of course, the annular spaces covered
by the clamping means are left flat.

It is obvious that the features which I
have described and shown herein may be
duplicated without departing from the in- 95
vention, and indeed, many changes will oc-

cur to those skilled in the art which can be
made within the scope of this invention, and
I do not limit myself to the details herein
shown and described. 100

What I claim is

—

1. A diaphragm for acoustic purposes fur-

nished with rows of indentations extending
inward toward the center, the succeeding
indentations decreasing gradually in depth 105

toward the center, and said rows being sep-

arated by thin vibratory portions, substan-
tially as described.

2. A diaphragm for acoustic purposes fur-

nished with rows of indentations extending .1 10

inward toward the center and decreasing in-

ward both in depth and diameter.
3. A diaphragm for acoustic purposes fur-

nished with rows of indentations extending
inward toward the center and separated U.5

by corresponding vibratory plane surfaces,

said indentations being so proportioned and
located that each row of indentations and
the plane strip next to it are slightly con-
vergent, and each narrows gradually in- '20

ward, substantially as described.

4. A diaphragm for acoustic purposes fur-

nished with rows of indentations each con-
forming to a reversely curved line across the
diaphragm. > 2d>

5. A diaphragm for acoustic purposes fur-

nished with rows of indentations each row
conforming substantially to a reverse loga-
rithmic spiral across the diaphragm.

6. A diaphragm for acoustic purposes fur- <30
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nished with rows of indentations conform-
ing substantially to a series of reverse spi-

rals across the diaphragm and so spaced as

to produce a second crossing series of re-

5 verse spirals of greater length than the first

series.

7. A diaphragm for acoustic purposes fur-

nished with rows of indentations, each row
conforming to a reversely curved line across

10 the diaphragm, said indentations decreasing

in depth and diameter toward the center.

8. A diaphragm for acoustic purposes fur-

nished with rows of indentations, each row
conforming substantially to a reverse loga-

15 rithmic spiral across the diaphragm, said

indentations decreasing in depth and diam-
eter toward the center.

9. In a talking machine reproducer, a dia-

phragm, a needle bar having two resilient

20 arms adapted to straddle said diaphragm
and impinge thereon and means for regu-
lating at will the mutual pressure between
said arms.

10. In a talking machine reproducer, a

25 needle bar comprising two thin spring con-

tact arms, means for clamping said arms
upon a needle and means for adjusting the
terminal pressures exerted by said arms to-

ward each other.

30 11. In a talking machine reproducer, a

diaphragm, a support therefor having a
socket, a needle bar adapted to impinge
against said diaphragm, a truncated ball

fitting said socket and connected with said
bar and a strap fixed to said diaphragm- 35
support having an opening embracing a por-
tion of said truncated ball and adapted to

hold said truncated ball in place.

12. In a talking machine reproducer, a
diaphragm, a support therefor having a 40
socket, a needle bar adapted to impinge
against said diaphragm, a truncated ball

fitting said socket, means for holding said

truncated ball in said socket and a flat

spring connecting said needle bar and trun- 45
cated ball.

13. A resonating group for acoustic pur-
poses, comprising in combination a dia-

phragm furnished with rows of indentations
conforming to reversely curved lines across 50
the diaphragm, and a resonating tone plate

of identical conformation mounted parallel

to said diaphragm and close to it.

In testimony whereof I affix my signa-

ture, in presence of two witnesses.

HARRY W. HESS.

Witnesses

:

Geo. A. Byrne,
C. James Ceonin.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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1,118,348. Specification of Letters Patent. Patented Nov. 24, 1914.

Application filed March 14, 1903. Serial No. 147,733.

To all whom it may concern:
Be it known that I, Eldridge P. Johnson,

a citizen of the United States, and a resident

of the city of Philadelphia, county of Phila-

5 delphia, and State of Pennsylvania, have
invented certain new and useful Improve-
ments in Sound-Boxes, of which the follow-

ing is a full, clear, and complete disclosure,

reference being had to the accompanying
10 drawings, forming a part of this specifica-

tion.

The main objects of this invention are to

provide in a sound box an improved casing;

an improved mounting for a diaphragm;
15 and other improvements as will appear here-

inafter.

In the accompanying drawings Figure 1

is a longitudinal central section of a sound
box constructed in accordance with this in-

20 vention; Fig. 2 an enlarged fragmentary
front elevation of the diaphragm and its

mounting; Fig. 3 a transverse section on a

radial line of Fig. 2 and Fig. 4 a front ele-

vation of a diaphragm mounted in a con-

25 tinuous ring.

Referring to the drawings, the improved
sound box comprises a casing having the

usual tubular portion 1, projecting rear-

wardly from the box, communicating with
30 the interior of the box, and whereby the

box may be attached to the usual tubular
support. Integral and concentric with this

tubular portion 1, is an annular plate 2 form-
ing the back of the casing and having a for-

35 wardly, tapering conical peripheral surface

7, concentric with and approximately par-

allel to the longitudinal axis of the box,
which fits tightly into a corresponding
tapering socket in the rear side of the front

40 portion 3 of the casing, forming a tapering
joint, the two portions being driven or
forced together by suitable pressure.

Mounted upon the inside of the front por-

tion of the casing, and projecting through
45 an aperture in the side thereof, is a stylus

bar 4, carrying the usual stylus 5, held in

place by a set screw C>, which projects for-

wardly through the front of the casing.

The interior portions of the front and
50 back of the sound box casing are recessed

to form a diaphragm chamber, providing
oppositely arranged internal circular flanges

8 and 9, adapted to cooperate to hold in po-

sition; the ring or support 10, which carries
the diaphragm 11, the ring being clamped 55
between the two flanges 8 and 9. The dia-

phragm is connected to the stylus bar by a

small rod 12, or other well-known means.
The ring 10 for supporting the diaphragm

is provided with an internal groove 13, sub- 60

stantially rectangular in cross section, and
centrally within this groove is secured the
peripheral edge of the diaphragm, by means
of a suitable elastic cement. This groove is

preferably made about .01 of an inch in 65

depth and about .005 of an inch wider than
the thickness of the diaphragm, which is

usually about .005 of an inch; thus leaving
a space in the groove about .0025 of an inch
wide on each side of the diaphragm, and 70

the diameter of the diaphragm is such as

to leave about the same width of space be-

tween its peripheral wall and the bottom
of the groos'e. This space in the groove be-

tween the diaphragm and the ring is filled 75

with an elastic cement which is preferably
inserted after the diaphragm is in position,

by means of a small syringe or similar tool,

the cement being brought into contact with
the peripheral wall of the diaphragm and 80

with a narrow annular marginal area of
each side of the diaphragm.
As the diameter of the diaphragm is

larger than the internal diameter of the

ring in which it is mounted, the ring is 85

preferably constructed in split form, being
divided transversely, as at 14, to permit the

ring to be sprung open to receive the dia-

phragm. After the diaphragm is in place

in the ring, the ends of the ring may be 90

joined by soldering, or brazing, or other-

wise, and the cement is then inserted as

above described.

Instead of a split ring a continuous ring
10' may be made of malleable metal, such as 95

tin, and of internal diameter sufficient to

admit the diaphragm 11 without the ex-

pansion of the ring, the ring being provided
with an internal circumferential groove
as heretofore described. When such a ring 100

is used, the diaphragm is placed within the

ring opposite the groove therein and the

ring is then compressed radially in a suit-

able machine, reducing the diameter of du-

ring until its internal diameter is less than 105

the diameter of the diaphragm. The din-
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phragm is then held centrally in position

in the groove, and the space between the

diaphragm and the walls of the groove is

then filled with elastic cement, as heretofore

5 described.

"When the diaphragm has been mounted
in the ring 10 by either of the methods above
described, the ring is then placed in the
tapered recess in the front portion 3 of the

in box. with its periphery engaging the tapered
surface 7. near its outer edge, and is forced
into its ultimate position, as shown in Fig. 1.

by the back portion 2. whose flange 9 is co-

operative with the flange 8 of the portion 3.

15 to form a groove in which said ring 10 is

rigidly retained.

The sound box constructed in accordance
with this invention is simple in design,

easy to manufacture and may be quickly

20 and easily assembled or taken apart, and the
diaphragm is protected from injury and is

free to vibrate without being influenced by
any degree of pressure that may be brought
to bear between the portions of the casing

25 that hold the diaphragm mounting in place.

Having thus fully described my invention,
what I claim and desire to protect by Let-
ters Patent of the United States is:

—

1. A diaphragm supporting ring having a

30 diaphragm receiving groove in its inner sur-

face, said ring having a greater internal di-

ameter than the diameter of the diaphragm,
and being adapted to be contracted about
the diaphragm to a smaller internal diame-

ter than the diameter of the diaphragm to 35
retain the diaphragm in the groove.

2. A diaphragm supporting metal ring
having a diaphragm receiving groove in its

inner surface, said ring having a greater in-

ternal diameter than the diameter of the dia- O
phragm. and being adapted to be contracted
about the diaphragm to a smaller internal
diameter than the diameter of the dia-

phragm to retain the diaphragm in the
groove. 45

3. A diaphragm mounting ring having a

longitudinal groove in its inner surface, said
ring being split transversely with its ends
spaced apart and being of a size to pass
freely over a diaphragm, the distance be- 50

tween said ends being sufficient to permit the
ring to be contracted to receive the dia-

phragm in said groove.
4. A diaphragm supporting ring having a

diaphragm receiving groove in its inner sur- 55

face, said ring being split transversely and
having when its ends are spaced apart, a

greater internal diameter than the diameter
of the diaphragm, and having when its ends
are brought together a smaller internal di-

ameter than the diameter of the diaphragm.
In witness whereof I have hereunto set

mv hand this second dav of March. A. I)..

1903.

ELDEIDGE E. JOHXSOX.
"Witnesses

:

J. H. "Woodworth.
W. S. "Wood-worth.

Copies of this patent may be obtained for five cents eash, by addressing the " Commissioner of Patents.

Washington, D. C."
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To all whom it may concern:
Be it known that I, Robert L. Gibson, of

the city and county of Philadelphia, State

of Pennsylvania, have invented an Improve-
5 ment in Sound-Boxes for Reproducing and
Recording Sound-Waves, of which the fol-

lowing is a specification.

My invention has reference to sound boxes
for reproducing and recording sound

10 waves, and consists of certain improvements
which are fully set forth in the following
specification and shown in the accompany-
ing drawings, which form a part thereof.

This application is a division of my ap-

15 plication Ser. No. 372,432, filed May 7, 1907.

The object of my invention is to provide
a suitable manner of supporting the vibrat-

ing diaphragm with which the stylus bar
connects, whereby the extreme perimeter or

20 circumferential edge of the diaphragm will

alone be held in engagement with the ring

or casing of the sound box, and by reason of

which the vibrations of the diaphragm will

be independent of the elasticity of any inter-

25 mediate supporting means in the plane of

the vibrations such as have been heretofore

employed and which cover a material por-

tion of the face of the diaphragm.
My invention consists in providing a me-

30 tallic ring portion which may be secured to

or form a part of the case of the sound box
in which the interior diameter is accurately

formed, so as to cooperate with the extreme
outer edge or perimeter of the diaphragm

35 so as to hold the same definitely in position

by a slight clamping action upon substan-

tially the entire perimeter of the diaphragm,
whereby the entire diaphragm is free to vi-

brate, while at the same time the perimeter
40 is practically held against movement.

More specifically, my invention consists in.

providing the interior surface of the ring of
such a construction that different portions

thereof have different diameters, and by
45 means of which the diaphragm may be

crowded into position so as to be held at its

extreme perimeter at one definite place with-

in the ring, and in interposing between the

perimeter of the diaphragm and that por-

tion of the ring which it is to engage, an ex- 50
ceedingly thin layer of yielding material,
whether of textile or other material, which
while not having any material elasticity will
form a better binding union between the ex-

treme outer circumference of the diaphragm 55
and the metal ring which supports it.

My invention also comprehends details of
construction which, together with the fea-

tures above specified, will be better under-
stood by reference to the drawings, in 60
which

:

Figure 1 is a front elevation of a sound
box, embodying my improvements; and
Figs. 2, 3 and 4 are enlarged cross sections

showing definite manners of uniting the ring 65

and diaphragm, embodying my invention.
A is the metallic ring in which the dia-

phragm D is secured.

B is the back which is attached to the ring
through the medium of screws C. This back 70

is of the usual construction and connects
with the flexible tubular arm for leading
the sound waves to the horn.

T> is the diaphragm and is connected with
the metallic ring A wholly by pressure ex- 75

erted upon its extreme circumference or pe-

riphery.

E is the stylus bar which is connected at

one end with the center of the diaphragm D
and is pivoted at F to the ring or main 80

frame of the case of the sound box.
T have shown my invention in connection

with the form of the sound box commonly
sold on the market under the name of the
" Exhibition " box, but it is to be understood 85

that my invention is equally applicable for

use in connection with all sound boxes to

which it may be adapted.
The form of the interior of the ring A

is preferably such that while of the same 90

cross section transversely to the plane of tlie

diaphragm it has its interior surface formed
of different diameters in different parallel

planes. This is shown in Figs. 2 and 3 by
the groove I and in Fig. 4 by the tapered 95

shape of the interior. When the groove is

used it is made very small and in such case

the diaphragm with its interposed layer TT
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of textile or yielding material is crowded
into the groove as shown in Figs. 2 and 3,

and said diaphragm will retain its position

when relieved of the inserting pressure. By
5 use of the groove, however slight, the dia-

phragm will not be displaced by rough han-
dling during transportation or by jarring
should the sound box be dropped.

Eeferring to Fig. 3, we have the same
10 construction as shoAvn in Fig. 2, but in this

case the part of the .case in front of the back
is formed of two annular parts, namely, the
ring proper A and the outer ring A', which
latter is secured to the back by screws C and

15 clamps the inner ring A between the parts
A' and back B. By this construction, new
diaphragms with the rings attached may
be substituted in the general framing of the
sound box without having to insure the

20 screw holes coming into proper position.

In Fig. 4 I have shown the interior sur-

face G of the ring made slightly tapering so

as to permit the free entering of the dia-

phragm D and interposed layer H and form
25 a strong frictional contact when the parts

are adjusted to the proper relative position

as shown.
While it is common to employ mica as the

material of which the diaphragm is made
30 and while my invention is especially useful

with such material, I do not restrict myself
to any particular material for the dia-

phragm as it may be of mineral, vegetable
or metal substances as found most desirable.

35 While I have shown the construction I

deem most preferable in practice in the em-
bodiment of my invention for commercial
use, I do not restrict myself to the minor de-

tails thereof, as they may be modified with-

40 out departing from the spirit of the inven-

tion.

Any matters herein shown and not claimed
either specifically or generically form sub-

ject matter of my application aforesaid of

45 which this is a division.

Having now described my invention, what
I claim as new, and desire to secure by Let-

ters Patent, is:

—

1. In a sound box for reproducing and re-

50 cording sound waves, the combination of a

metallic ring structure having its interior

surface formed with a continuous or annu-
lar groove, a textile material having yield-

ing properties arranged in the ring adjacent

55 to the grooved portion thereof, and a dia-

phragm having its perimeter locked in the

groove by being forced therein upon the

textile material and having its faces free

and unobstructed.
60 2. In a sound box for reproducing and re-

cording sound waves, the combination of a

metallic ring structure having its interior

surface formed with an annular groove of

small cross section, with a thin layer of

yielding material over the groove, a dia- 55

phragm having its extreme perimeter forced

into retaining engagement with the ring
through the yielding material in the plane
of the groove, a back plate having a tubular

aperture for connection with a horn, an in- 70

wardly flanged clamping case ring for

clamping the ring holding the diaphragm
and centering it, and screws for drawing
the case ring to the back extending at right

angles to the plane of the diaphragm and 75

arranged outside of the ring holding the

diaphragm.
3. In a sound box, the combination with

a diaphragm, of a mounting therefor., a fab-

ric between said mounting and said dia- 80

phragm, and frictionally retained in said

mounting to hold said diaphragm in place.

4. In a sound box, the combination with
a diaphragm, of a mounting therefor and a

strip of fabric between the edge of said dia- 85

phragm and the surface of said mounting,
said strip being of normally uniform thick-

ness and being frictionally retained by said

mounting to hold said diaphragm in place.

5. In a sound box for reproducing and re- 90

cording sound waves, the combination of a

metallic ring structure having its interior

surface uniform throughout, with a circular

diaphragm having its extreme perimeter
alone held by frictional engagement adja- 95

cent to the interior surface of the ring and
under tension, and a compressed layer of

textile material between the ring and perim-
eter of the diaphragm and of a width only
slightly greater than the thickness of the 100

diaphragm and greatly less than the width
of the ring.

6. In a sound box for reproducing and re-

cording sound waves, the combination of a

metallic ring structure, with a circular dia- 105

phragm having its extreme perimeter held
by frictional engagement adjacent to the in-

terior surface of the ring and under tension,

and a thin textile layer of greatly less width
than the ring interposed between the perim- 110

eter of the diaphragm and the ring and
under compression so as to extend very
slightly to opposite sides of the diaphragm
whereby the diaphragm is held only at its

perimeter and under tension and its entire 115

faces are free and unobstructed.

f. In a sound box for reproducing and re-

cording sound waves, a diaphragm formed
of a flat circular sheet bounded on its pe-

riphery by a textile band of a width only 120
slightly greater than the thickness of the

diaphragm and secured in position by fric-

tional contact of its textile band with the

inner face of the sound box.

8. In a sound box, the combination with 125

a diaphragm of a metallic ring and a thin

layer of yielding material interposed be-

tween the perimeter of the diaphragm and
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the inner wall of the ring and held by fric- ally retained in said mounting to hold said
tional contact in the ring and holding the diaphragm in place. 10

diaphragm by frictional contact with its In testimony of which invention, I have
perimeter. hereunto set my hand.

9. In a sound box, the combination with ROBERT L. GIBSON,
a diaphragm of a mounting therefor and a Witnesses:
thin layer of yielding material between said R. M. Hunter,
mounting and said diaphragm and friction- R. M. Kelly.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:

Be it known that I, Alva D. Jones, a

citizen of the United States, residing in the

city and county of Philadelphia, State of

5 Pennsylvania, have invented a new and use-

ful Sound-Box for Talking-Machines, of

which the following is a specification.

In sound boxes for talking machines, as

generally constructed, the sound reproduc-
10 ing diaphragm is detachably held in posi-

tion by one or more detachable annuli of

rubber or similar material and the sound
box is composed of a plurality of metallic

and rubber parts united together by screws,

15 the various parts having rubber insulation

between them, whereby the cost of produc-
tion is greatly increased.

It is further well-known that most sound
boxes in use frequently emit a metallic or

20 scratchy sound accompanying the reproduc-
tion of sound from the sound reproducing
tablet. By my present invention, I con-

struct the entire sound box body of a single

body of rubber or similar suitable material,
25 the main body portion of the box having at-

tached thereto by an anunlar, resilient, inte-

gral hinge, a front annular bead, having a

diaphragm seat therein, said bead being-

softer or semi -cured with respect to the
30 sound box body, which latter is harder or

cured to a harder degree than said front

annular bead containing the diaphragm seat.

I have discovered as the result of an ex-

tensive series of experiments, that rubber
35 when properly cured to the requisite degree,

possesses may characteristics of the human
throat when employed for a sound repro-

ducing agent, and by constructing the entire

sound box body of rubber and mounting the
40 diaphragm in a seat within the front annu-

lar bead, which is softer than the sound box
body, I have produced a device whereby the

sound delivered from the diaphragm is

greatly mellowed and improved, and a clear
45 and distinct articulation obtained, provision

thus being made for the diaphragm to be

yieldingly supported so that it has capacity

for vibration adjacent to its perimeter as

well as its center, my novel sound box and
50 its adjuncts being inexpensive to construct,

sensitive in action, easily and quickly re-

paired and readily accessible for the purpose
of inspection or replacement of parts, means
being thus provided for a general improve-

55 ment of the tones, amelioration of the

scratchy, metallic or grinding sounds com-
mon in instruments of this class, and pro-
vision being thus made for a faithful de-
velopment and reproduction of the delicate
sounds ordinarily difficult to reproduce, go
which are reproduced by my device with a
maximum degree of fidelity and faithful-
ness to the original.

To the above ends, my invention consists
of a novel construction of a one-piece sound 65
box composed of rubber or similar material,
wherein the body portion is thickened and
cured to the requisite degree of hardness,
said body portion having integral with or
secured to the front portion thereof, an an- 70
nular bead encircling and containing the dia-

phragm, the material of which said bead is

composed being softer than the body of the
sound box, whereby the requisite capacity
for the vibration of the diaphragm at its 75
outer and intermediate portions is provided.

It further consists of a novel construction
of a sound box having a one-piece body of
rubber or similar material of varying de-
grees of hardness, within the softer portion 80
of which the mica or other diaphragm is

cast or molded, without necessitating the em-
ployment of extraneous fastening devices.

It further consists of a novel method of
molding or casting my novel sound box 85
body.

It further consists of other novel features
of construction, all as Avill be hereinafter
fully set forth.

For the purpose of illustrating my inven- 90
tion, I have shown in the accompanying
drawings one form thereof which is at pres-

ent preferred by me, since the same will be
found in practice to give satisfactory and
reliable results, although it is to be under- 95

stood that the various instrumentalities of
which my invention consists can be variously

arranged and organized and that my inven-

tion is not limited to the precise arrangement
and organization of these instrumentalities 100

as herein shown and described.

Figure 1 represents a side elevation of a

sound box for talking machines, gramo-
phones, graphophones and the like, embody-
ing my invention. Fig. 2 represents a sec- 105

tion on line x—x Fig. 1. Fig. 3 represents

a view similar to a portion of Fig. '_'. show-
ing the sound box on an enlarged scale.

Similar numerals of reference indicate

corresponding parts in the figures. no
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Referring to the drawings:—1 designates

my novel construction of sound box having
the rear vail 2 of considerable thickness,

and provided with the rearward extension

5 3, having the internal, annular rib or ribs

4, which are adapted to frictionally engage
the tube 5 of the reproducer or horn ele-

ment, (not shown). The outer forward
portion of the sound box body is provided,

10 in the present instance, with a peripheral
bead 6, which may be omitted, but which
in the present instance terminates in the
front annular bead 7, which has a prefer-

ably V-shaped annular seat 8 formed by
15 the walls 9 and 10, said seat being adapted

to receive the peripheral outer edge 11 of
the diaphragm 12, which edge is preferably
square, as will be understood from Fig. 3.

The inner wall 10 (see Fig. 3) of the seat 8

20 has projecting outwardly therefrom the in-

clined wall 13, which meets the inclined

front wall 14 of the sound box body, which
terminates in the opening 15, whereby the

reproduced tone waves are conveyed to the

25 sound conveying member 5. The dia-

phragm 12 has an opening therein at about
its center, wherein is located a mass of suit-

able cementing material 16, such as rubber
or the like, in which is embedded the end 17

30 of the stylus arm 18, at the lower portion
of which is the bar 19, which carries the

chuck 20 for the stylus 21, which engages
the rotary tablet 22 of the usual construc-

tion. A pivot-block or bearing 23, of hard
35 material, such as a jewel or semiprecious

stone, is secured in each side of the bar 19

of the stylus-support, and the pointed in-

ner ends of two pins, 24, engage such pivot-

blocks and are freelj7 adjustable in trans-

40 verse bores in ears or lugs, 25. preferably
formed integral with the sound box body
and upon the periphery of the same. Nuts,
27 and 29, fit upon each of said pins at

the inner and outer sides, respectively, of
45 the ears, and tension devices or springs, 26

and 28, are coiled around the pins and held
between the nuts and the ears, so that the

pins form yielding pivot-supports for the

stylus-support 19.

50 It will be understood that the above de-

scribed construction of floating bearings is

substantially identical with the construction

described in my prior application, Serial

#820,643, filed February 24th, 1914, the
55 stylus holder being permitted to freely vi-

brate to a limited extent between the lugs

25, as is evident.

It Avill thus be seen that by my novel con-

struction, I have provided a novel bearing
60 on each side of the stylus holding device,

which will be extremely durable, and where-
by an exceedingly faithful reproduction of

the desired sounds will be had.
In the construction or manufacture of

65 my novel sound box, I preferably employ

rubber or similar material, and produce the
same by the operation of molding or cast-

ing, particular attention being directed to

the fact that the front wall 14 of the box
and the bod}' or mass of material contigu- 70
ous thereto, is of about the same degree of
hardness as the rear wall 30 and the mass
of material contiguous thereto, which can
be readily effected by those skilled in the art
during the operation of casting or molding 75

the rubber of which the box is composed.
Especial attention is also directed to the
fact that the front bead 7, containing the
diaphragm seat 8, together with its rear
wall 13, is made of softer or semi-cured 80

rubber, which is secured to the harder body
portion by an annular, integral, resilient

hinge 33, the front bead 7 containing the
diaphragm seat 8 being semi-cured or softer

than the portions 14 and 30 of the sound 85

box body. By this construction, all

scratchy, harsh or metallic sounds are ab-

sorbed in the bod_y portion 2, which I pref-
erably make of considerable thickness, and
by locating the annular diaphragm seat 8 90

in the softer front bead 7, I attain the
requisite resiliency for the vibratory mem-
ber 7, whereby the diaphragm is permitted
to. vibrate near its periphery, as well as at

its center, to the requisite extent. 95

By casting the lugs 25 of the same mate-
rial as the sound box body, it will be seen
that all undue chatter or vibration of the
stylus holder and its adjuncts will be ab-
sorbed, since in no instance in my novel 100

construction does metal come in contact
with metal. I desire to also call especial

attention to my manner of securing the ter-

minal 17 of the stylus arm to the dia-
phragm, since by the employment of the 105

mass of cementing material or rubber 16,

the metal of said stylus arm is prevented
from contacting with said diaphragm so
that there is no possibility in any portion of
my device for any chattering or improper 110

vibration or rattling to take place, (which
will impair a faithful reproduction,) which
will not be absorbed in a proper manner.

I desire to also call attention to the fact
that I dispense with the bayonet joint com- 115

monly employed to effect the interlocking
of the rearward entension 3 with the tube 5,

since in the present instance, I provide a
pointer 31 thereon adapted to aline with a
pin or mark 32 on the tube 5, whereby upon 12()

said pointer and pin being properly alined,

the stylus 21 will contact with the disk or
tablet 22 at the proper angle. By casting
or molding the entire sound box in one
piece of rubber or similar material, haAung 125

the proper portions thereof semi-cured or
softer than other portions as described, I
am enabled to greatly reduce the cost of
production and to dispense with the plu-
rality of rubber and metallic parts, such as 13°
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screws, nuts, knife edges and the like, here-

tofore employed, at the same time produc-

ing a device of superior excellence.

It will be apparent from Fig. 3, that by
5 reason of the diaphragm seat 8 being com-

posed of the inclined walls 9 and 10, the

square, peripheral edge of the diaphragm
12, which is assembled simultaneously with
the molding of the semi-cured, annular

10 bead, 7, will at all times properly contact

or engage with said walls 9 and 10, and by
reason of the annular, resilient, integral

hinge at about the point 33, which forms the

point of junction between the annular, semi-
15 cured bead 7 and the fully cured sound box

body 2, sufficient play or vibration will be
imparted to said bead 7 containing the dia-

phragm seat 8, so that the outer peripheral
portions of the diaphragm will be per-

20 mittted to have the requisite extent of vibra-

tion, as will the central and intermediate
portions of said diaphragm.
In practice, the body portion 2, which

comprises substantially the mass of material
25 between the walls 14 and 30 in my method

of molding or casting my novel sound box,

may be at first semi-cured and then the an-

nular bead or ring 7 which may be first

shaped independent of the sound box body
30 2 with the diaphragm therein, can be in-

tegrally united with the outer portion of

the wall 14 at the point 33, after which the

curing of the mass of rubber is completed,

the body portion 2 of the box being then
35 completely cm-ed, and the front, annular,

peripheral bead 7 being semi-cured, so that

the desired degree of comparative softness

and hardness as regards the front bead 7
and the sound box body 2 can be readily

40 attained by those skilled in the art.

It will be apparent that the molding or

casting of the sound box body in its en-

tirety, as the same appears in Fig. 2 with
the diaphragm 12 assembled within the en-

45 circling front bead 7 of softer material, may
be effected in various other ways than that

described, but inasmuch as I believe myself
to be the first in the art to produce a sound
box body of the character described, having

50 a diaphragm retaining portion of soft ma-
terial and an integral thickned body portion
<>!' harder material for the purpose stated,

I reserve the right to make all such changes
as will come within the spirit of my inven-

55 tion or the scope of the appended claims.

It will he seen that by the employment of

the rubber or other cementing material 16,

whereby T effect the assembling of the ter-

minal 17 with the diaphragm 12. as will be
GO understood from Fig. 2, said terminal be-

ing preferably provided with a plurality

of beads or lings, that there can be no
vibration or chatter between the stylus arm
18 and the diaphragm 12, and by the secur-

es ing of the extension 3 upon the tube 5,

by frictional means or its equivalent, in

lieu of the bayonet joint generally em-
ployed, there is in no instance whatever, in
my present invention, any opportunity for
any mechanical, scratchy, metallic or grind- 70
ing noises to be reproduced or created dur-
ing the sound reproducing operation of my
device.

So far as I am aware, I am the first in
the art to produce a sound box of the char- 75
acter described out of rubber or similar ma-
terial, having portions thereof of varying
degrees of hardness, for the purpose stated,

and my claims to my novel product, as well
as my claims to the method of making the 80
same, are to be construed with the corre-

sponding score awarded to a pioneer in-

vention. I also desire to call attention to

the manner in which the terminal 34 of the
sound convejdng tube 5 is seated against the 85
shoulder 35, in the sound box body 2, these

parts being united in such a way that the
opening or passage 15 is of substantially the
same diameter as the inner bore of the tube
5, so that the sounds are not broken or inter- 90

rupted by any sharp angles formed by the
union of the tube 5 and body portion 2.

the effect of which is evident. I further-
more provide an extended, frictional bear-
ing for the tube 5 within the extension 3 95

of the sound box, so that after these parts
are once properly assembled with respect to
each other, they will not readily become dis-

placed. The neck 3 may be semi-cured or
slightly softer than the body portion 2, if 100
desired, so as to snugly hug the contiguous
portion of the tube 5.

It will now be apparent that I have de-
vised a novel and useful construction of a
sound box for talking machines, grapho- 105

phones, gramophones and the like, which
embodies the features of advantage enumer-
ated as desirable in the statement of the in-

vention and the above description, and while
I have, in the present instance, shown and no
described a preferred embodiment thereof
which will be found in practice to give satis-

factory and reliable results, it is to be un-
derstood that the same is susceptible of

modification in various particulars, without 115

departing from the spirit or scope of the in-

vention or sacrificing any of its advantages.
Having thus described my invention, what

I claim as new and desire to secure b,y Let-

ters Patent, is:— 120

1. As an unproved article of manufacture,
a one-piece sound box body composed of re-

silient material, the front annular portion of

which is adapted to surround the periphery

of a diaphragm and is softer than the other 125

portions of said sound box body, for the

purpose described.
•2. A sound box body having a thickened

rear wall and a front, annular, peripheral

bead, secured to said wall by an annular, in- 1 30
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tegral, resilient hinge, said bead encircling
a diaphragm seat, and being capable of vi-

bration independently of said body portion.
3. A sound box body having a thickened

5 rear wall, .and a front, annular, peripheral
bead, of softer material than said body, said
bead being provided with an annular, in-

ternal diaphragm seat, said bead and its seat
being integral with said body and being

10 capable of vibrating independently of said
body.

4. As an improved article of manufacture,
a one-piece sound box body made from rub-
ber, said body having a front peripheral

15 bead thereon encircling an annular seat for
a diaphragm, and said body having an in-

ternal chamber in the rear of said dia-

phragm seat of greater diameter than the
latter, said bead and seat being secured to

20 said body by an annular, resilient, integral

hinge, permitting vibration of said bead.
5. A sound box body having a thickened

rear wall, a front, annular bead of softer

material than said body, and provided with
25 an annular diaphragm seat, said bead and

its seat being integral with said body and
being capable of vibrating independently of

said body, and a diaphragm seated in said

seat within said bead and capable of vibra-

30 tion in unison with said bead.
6. The combination of a diaphragm and

a one-piece sound box body composed of re-

silient material of varying degrees of hard-
ness, the portion of said box body encircling

35 said diaphragm being softer than said body
in the rear of said diaphragm.

7. The combination of a diaphragm, a

one-piece sound box body composed of re-

silient material of varying degrees of hard-
40 ness, the portion of said box body encir-

cling said diaphragm and in which said

diaphragm has its seat being softer than the

other portions of said body in the rear of

said diaphragm, said diaphragm seat being
45 secured to said body by an annular, resili-

ent, integral hinge, a stylus arm having its

terminal located in an aperture in said dia-

phragm, and a mass of cementing material

common to said terminal and said dia-

50 phragm, whereby the latter are secured, so

as to vibrate in xvnison but out of contact

with each other.

8. The combination of a sound box body
of hard rubber, a front annular bead there-

55 in of softer rubber having a diaphragm
seat therein, and an annular, resilient, in-

tegral hinge common to said bead and sound
box body.

9. The combination of a sound box body
' 60 of hard rubber, a front annular bead there-

in, of softer rubber, having a diaphragm
seat therein, an annular, resilient, integral

hinge common to said bead and sound box
body, and a diaphragm secured in said seat.

65 10. A sound box body having a front an-

nular bead thereon, said bead being pro-
vided with converging walls whereby a dia-
phragm seat is formed, said body having a
chamber in the rear of said bead formed of
converging walls, said last mentioned chain- 70
ber being of greater diameter than said dia-

phragm seat, in combination with a dia-
phragm secured in said diaphragm seat, a
stylus arm having its terminal located with-
in an aperture in said diaphragm, and a 75
body of cementing material common to said
terminal and diaphragm, whereby the two
latter are held in juxtaposition but out of
contact with each other.

11. A sound box body having a front an- 80
nular bead thereon, said bead being provided
with side walls, whereby a diaphragm seat is

formed, said body having a chamber in the
rear of said bead, formed with converging
walls, said last-mentioned chamber being of 85

greater diameter than said diaphragm seat,

and said bead and body being connected
by an annular integral hinge.

12. A sound box body having a front an-

nular bead thereon, said bead being pro- 90
vided with annular converging walls,

whereby a diaphragm seat is formed, said

body having a chamber in the rear of said

bead, formed with converging walls, said

last mentioned chamber being of greater di- 95
ameter than said diaphragm seat, and said
bead and body being connected by an annu-
lar integral hinge, in combination with a

diaphragm secured in said diaphragm seat.

13. As an improved article of manufac- 100
ture. a one-piece sound box body, the front
annular portion thereof being adapted to

surround and encircle a diaphragm, and a
hollow rearward integral extension on said
body softer than the latter and provided 105
with an internal, annular rib adapted to en-

gage a reproducer tube.

11. As an improved article of manufac-
ture, a one-piece sound box body having a

thickened rear wall, a front annular, pe- 110
ripheral bead having a diaphragm seat

therein integral with said body, and a rear-

ward hollow extension on said body, said
extension and bead being both softer than
said body. 115

15. A sound box body having a thickened
rear wall and a front, annular, peripheral
bead secured to said wall by an annular,
integral, resilient hinge, said bead encircling

a diaphragm seat and being capable of vi- 12C
bration independently of said bodj^ portion,

and a rearward hollow extension on said
body softer than said body.

16. As an improved article of manufac-
ture, a one-piece sound box body, the front, 125

annular portion thereof being adapted to
surround and encircle a diaphragm, and be-

ing softer than said sound box body, and a

hollow, rearward extension on said body
also softer than the latter. 13c
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17. The combination of a sound box body
having an integral diaphragm seat softer

than said body, a diaphragm in said seat, a

stylus arm having its terminal located in

5 an aperture near the center of said dia-

phragm, but entirely out of contact there-

with, and a mass of cementing material,

common to said terminal and diaphragm,
whereby the two latter are secured, so as to

10 vibrate in unison but out of contact with
each other.

18. As an improved article of manufac-
ture, a one-piece sound box body, the front,

annular portion thereof being adapted to

15 surround and encircle a diaphragm, and be-

ing softer than said sound box body, a hol-

low, rearward extension on said body also

softer than the latter, and lugs projecting

from said body and integral therewith,

20 adapted for the reception of cushioning de-

vices for the stylus holder.

19. The combination of a sound box body,
a diaphragm mounted in a seat therein, a

stylus arm having its terminal provided
25 with a plurality of heads, said terminal

being located in an aperture near the center

of said diaphragm, and said heads being on
either side of said diaphragm said terminal
being entirely out of contact therewith, and

30 a mass of cementing material common to

said terminal and diaphragm, whereby the
two latter are secured so as to vibrate in

unison but out of contact with each other.

20. In a sound box for talking machines.
35 a body portion having lugs thereon, thread-

ed stems having a smooth portion freely

movable in bearings in said lugs, a styhis

holder intermediate said bearings, bearings
of hard material on each side of said stylus

40 holder, the juxtaposed ends of said thread
ed stems being in engagement with said
bearings, nuts on said threaded stems inter-

mediate of said lugs and said bearings, cush-
ioning devices intermediate said lugs and

45 said nuts, nuts on the outer portions of
said threaded stems, and cushioning devices
intermediate said outer nuts and said bear-
ings.

21. In a sound box for talking machines, a

50 body portion having lugs thereon, threaded
stems having a smooth portion movable in
bearings in said lugs, a stylus holder inter-

mediate said bearings, jeweled bearings on
each side of said stylus holder, the juxta-

55 posed ends of said threaded stems being
pointed and engaging seats in said jeweled
bearings, nuts on said threaded stems inter-

mediate of said lugs and said jeweled bear-
ings, tension devices intermediate said lugs

60 and said nuts, nuts on the outer portions of
said threaded stems, and tension devices in-

termediate said outer nuts and said bearings.
22. The combination of a reproducer tube

and a one-piece sound box body, the front,

annular portion thereof being adapted to
surround and encircle a diaphragm, and a 65

hollow, rearward, integral extension on said

body softer than the latter and provided
with an internal, annular rib adapted to en-

gage said reproducer tube, said body having
an internal recess in which the terminal of 70
said reproducer tube is seated, the diameter
of the bore through said body being substan-
tially the same as and in alinement with the
inner bore in said reproducer tube.

23. In a sound box for talking machines, a 75

body portion having lugs thereon, threaded
stems having juxtaposed pointed ends and a
smooth portion freely movable in said lugs,

a stylus holder intermediate said pointed
stems, bearings formed in opposite sides of 80

said stylus holder in which said pointed ends
are seated, adjusting devices on said stems
intermediate of said lugs and bearings, cush-
ioning devices intermediate said lugs and
adjusting devices, nuts on the outer portion 85

of each of said stems and cushioning devices

intermediate said outer nuts and lugs.

24. The combination of a diaphragm, a

sound box body composed of resilient ma-
terial, the front annular portion thereof be- 90

ing adapted to surround the periphery of
said diaphragm and being integral with and
softer than the body portion of said sound
box, a stylus arm having its inner end se-

cured to said diaphragm, and cushioning de- 95

vices carried by said body, the outer portion
of said stylus arm being supported by said
cushioning devices.

25. The combination of a diaphragm, a
sound box body composed of resilient ma- 100

terial, the front annular portion thereof be-

ing adapted to surround the periphery of
said diaphragm and being integral with and
softer than said body, a stylus arm having
its inner end secured to said diaphragm, 105

lugs also integral with said body, and sup-
porting devices for the outer portion of said

stylus arm carried in said lugs.

26. The combination of a diaphragm, a

sound box body composed of resilient ma- H°
terial, the front annular portion thereof be-

ing adapted to surround the periphery of
said diaphragm, and being integral with and
softer than said body, a stylus arm having
its inner end secured to said diaphragm, lugs 115

also integral with said body, supporting de-

vices for the outer portion of said stylus arm
carried by said lugs, and a rearward hollow
extension on said body of softer material

than said body and adapted to engage a suit- l 20

able support.
ALVA D. JONES.

Witnesses

:

E. Haywakd Fairbanks,
C. D. McVay.

Copies of this patent may be obtained for five oents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern: It is well known that in the production of 55
Be it known that we, James W. Owen, a diaphragms formed of mica, considerable

citizen of the United States, and a resident waste is necessary in producing such dia-

of Lansdowne, in the county of Delaware, phragms of the proper size and thickness,

5 State of Pennsylvania, and Albektis Hew- and in diaphragms formed of sheet metal '' -

itt, a citizen of the United States, and a it is difficult to produce diaphragms of ab- 60
resident of Camden, county of Camden, solutely uniform thickness and tension;

State of New Jersey, have invented certain whereas diaphragms constructed in accord-

new and useful Improvements in Dia- ance with the present invention, by an elec-

] phragms, whereof the following is a specifi- trolytic process, may be produced with ab-
cation, reference being had to the accom- solute uniformity. 65

panying drawing. It has been found by extensive experiment
This invention particularly relates to dia- that diaphragms formed by electro-deposi-

phragms for sound recording and repro- tion produce a tone of superior quality,

15 ducing devices, such as are preferably adapt- which may be by reason of the fact that the
ed to talking machine construction. plating operation does not produce a differ- 70
The principal objects of this invention ence of tension at different regions or upon

are, to provide a diaphragm that will re- opposite sides of the diaphragm, or in other
spond with perfect clearness to the most words the strains, if any, are equally dis-

20 delicate vibrations, irrespective of any at- tributed.

mospheric changes, and that will accurately The simplest form of this invention is 75
record and reproduce both the high and low shown in Fig. 1 of the drawing, wherein the
tones and the included range with equal diaphragm 10 is formed of electrically de-

effect; and to provide a diaphragm which posited metal per se, preferably nickel, ,
g

25 not only has the characteristics essential to which is produced by electroplating a pol-

the best reproduction of clear, loud and dis- ished surface, and then stripping the elec- 80
tinct tones, but combines therewith durabil- trically deposited metal therefrom, thus
ity and stability, together with cheapness of forming a thin uniform diaphragm which is

manufacture in any desired quantities. wholly composed of integrated particles of
30 This invention further includes all of the metal coalesced by electrical deposition.

various novel features of construction and The form of this invention shown in Figs. 85
arrangement hereinafter more definitely 2 to 5 inclusive comprises a composite dia-

specified. phragm which is preferably formed of a silk

In the accompanying drawing, Figure 1 fabric body or base 12, shown in Fig. 2,

35 is a front elevational view of the simplest which may be immersed in water or other
form of this invention ; Fig. 2 is a front ele- suitable adherent, and coated with a powder 90

vational view of a diaphragm formed of of an electro-conductive material which al-

fine woven fabric; Fig. 3 is a view similar though indicated by the speckles 13 in Fig.

to Fig. 2, showing the fabric treated with an 3, may be of a very fine powder or even
40 electrically conductive material; Fig. 4 is a liquid. The silk diaphragm body or base

view similar to Figs. 2 and 3, showing the thus coated may then be immersed in an 95
fabric diaphragm having an integument of electroplating bath, preferably nickel, and
metal; Fig. 5 is a fragmentary transverse provided with a dermatoidal electroplating

sectional view of the diaphragm shown in 14 of the metal desired, the plating on the
45 Fig. 4; Fig. 6 is a front elevational view of a opposite faces being preferably united in

diaphragm similar to the diaphragm shown integral relation through the interstices be- 100

in Fig. 2, but of a relatively coarser fabric

;

tween the threads 15 of the woven body or

Fig. 7 is a fragmentary transverse sectional base, as shown at 10, as best shown in Fig. 5.

view of the diaphragm shown in Fig. The form of this invention shown in Figs.

50 showing its interstices provided with a fill- to 8 inclusive comprises a diaphragm
ing, and Fig. 8 is a fragmentary transverse formed of a relatively coarse fabric 18, as 105

sectional view similar to Fig. 7, showing a shown in Fig. 0, which may be treated with
dermatoid metallic integument formed silicate of soda (water glass) or other suit-

therewith, able material, for providing a filling 20 for
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10

16

20

25

30

S6

the interstices between the adjacent threads
21 forming the fabric, after which a coating
of electrically conductive material is pro-
vided and the composite diaphragm thus
formed plated with nickel 22, or any desired
material which is suitable for the purpose
desired, and which is especially adapted to

be substantially unaffected by atmospheric
changes.

It will be obvious from the foregoing de-

scription that diaphragms formed in accord-
ance with this invention may be both flexible

and light and capable of responding to any
and all vibrations, and quickly regaining
its equilibrium, yet be exceedingly stable.

In view of the numerous forms of dia-

phragms which may be produced in the
manner above set forth, it is not desired to

limit this invention to the precise details of
construction and arrangement herein set

forth, as it is believed that various modifica-

tions may be made without departing from
the essential features of the invention as de-

fined in the appended claims.

Having thus described our invention, we
claim

:

1. A diaphragm for sound recording and
reproducing machines embodying in its con-

struction a non-metallic base and a sheet of
electrodeposited metal intimately united
thereto.

2. A diaphragm for sound recording and
reproducing machines embodying in its con-

struction a sheet of non-metallic material
having an electroplating of nickel formed
thereon and substantially covering a face

thereof.

3. A diaphragm for sound recording and

So.

reproducing machines embodying in its con-
struction a textile fabric base, and an in- 40
tegument of electrodeposited metal united
thereto.

1. A diaphragm for sound recording and
reproducing machines comprising in its con-
struction, a textile fabric base, and a sheet 45
of electrodeposited metal intimately united
thereto.

5. A diaphragm for sound recording and
reproducing machines comprising in its con-

struction a textile fabric base, and a sheet of 60

electrodeposited metal unitarily secured
thereto and covering one side thereof.

6. A diaphragm for sound recording and
reproducing machines, comprising a fabric

base, and an electro-plate of metal united 55

thereto.

7. A diaphragm for sound recording and
reproducing machines, comprising in its con-

struction a textile fabric plated with metal.

8. A diaphragm for sound recording and 60

reproducing machines, embodying in its con-

struction a textile fabric having an electro-

plate of metal joined through its interstices.

9. A diaphragm for a sound recording
and reproducing machine embodying in its 65

construction a sheet of non-metallic material
and a sheet of electrodeposited metal unita-

rily secured thereto.

In witness whereof, we have hereunto set

our hands this 22nd day of January, A. D.
r
- G

1912.

JAMES W. OWEN.
ALBEKTIS HEWITT.

Witnesses

:

Frank B. Middleton, Jr.,

Johx D. Mters.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

1

Washington, L. C.
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UNITED STATES PATENT OFFICE.
CHARLES L. HIBBARD, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR OP ONE-HALF

TO FREDERICK W. HAGER. OF PHILADELPHIA, PENNSYLVANIA.

TALKING-MACHINE.

1,118,902. Specification of Letters Patent. Patented Nov. 24, 1914.

Application filed February 14, 1914. Serial No. 818,705.

To all whom it may concern:
Be it known that I, Charles L. Hibbard.

a citizen of the United States of America,
residing at Philadelphia, in the county of

5 Philadelphia, State of Pennsjdvania, have
invented certain new and useful Improve-
ments in Talking-Machines, of which the

following is a specification.

My im-ention relates generally to talking
10 machines and has particular reference to

the construction and arrangement of the

sound amplifier employed in connection
therewith.
The object of the invention is to simplify

15 and reduce the cost of the machine, and at

the same time give the reproduced sound im-
proved tone quality and greater volume and
clearness.

The accompanying drawings will serve
20 to illustrate a construction suitable for car-

lying my invention into effect. I wish it

understood, however, that I do not limit my-
self to either the exact form or details

shown, as various changes may be made
25 therein without departing from the spirit

and scope of the invention.

In the drawings—Figure 1 is a central

longitudinal section, taken on the line S 1
,

S1 of Fig. 2 and Fig. 2 is a horizontal sec-

30 tion, taken on the line S 2
, S 2

, of Fig. 1.

Referring now to the drawings, 1 repre-

sents the outer casing or cabinet of the ma-
chine, which is divided into two compart-
ments by a horizontally disposed partition

35 2. In a forward extension of the lower
compartment there is a motor 3 arranged
to drive a turntable 4 mounted above the

partition 2 and exteriorly of the casing for

convenience in placing records in position
40 thereon and removing them. The lower

compartment proper i. e. that part in the

rear of the motor section, may be used if de-

sired, for the storage of records, etc. The
upper compartment of the casing is shaped

45 interiorly to serve as a sound amplifier and
comprises a chamber 5, which extends

throughout the entire length .of the com-
partment and gradually enlarges from the

rear to the full dimensions of the opening
&0 6 in the front thereof, through which open-

ing the reproduced sound passes outward
from the amplifier. The chamber 5 is di-

vided longitudinally by a vertically dis-

posed partition 7, into two sound passages
55 8 and 9, which communicate at their ends

through openings 10 and 11. Within the
smaller passage 9. a partition 12, slightly
inclined to the horizontal, is arranged to
subdivide the passage 9 into two sections 13
and 14, which taper in opposite directions go
and communicate at one end, near the rear
of the machine, through an opening 15. A
sound reproducer 16, adapted to cooperate
with a record on the turntable in the usual
manner, is connected with the smaller end of 65
the passage 14, by means of a tone-arm 17,
mounted at 18, in a manner well known in
the art, to have free movement in vertical

and horizontal planes.
In the several views of the drawings, the 70

course of travel of sound from the repro-
ducer to the point of delivery at the front
of the machine, is indicated by arrows. As
shown, the sound passes first through the
tone-arm 17, to the smaller end of the pas- 75
sage 14. Continuing rearwardly through
the same, it enters the main section 8 and
the auxiliary section 13 of the amplifier
proper, by which it is conducted forwardly
and delivered through the opening or open 80
front 6 of the upper compartment 5, the
sound from the auxiliary section 13 of the
amplifier, entering the main section 8 there-

of through the openings 11, as above de-

scribed. 85
Having, therefore, described my inven-

tion, I claim:
1. In a talking machine, a casing, a sound

amplifier comprising a chamber extending
and gradually enlarging from the rear to 90
the front of the casing, a vertical partition

dividing the chamber into two communicat-
ing passages for sound, a transverse parti-

tion subdividing one of the passages into

two connected sections enlarging in oppo- 95
site directions, sound reproducing means
mounted exteriorly of the casing, and a

movable tone-arm interposed as a connec-

tion between the sound reproducing means
and the sound amplifier. 100

2. In a talking machine, a casing, a sound
amplifier comprising a chamber extending

and gradually enlarging from the rear to

the front of the casing, a partition dividing

the chamber longitudinally into two sound 105
passages communicating at or near both
ends, one of the passages being further

divided in the direction of its length form-
ing two sections opening one into the other

1 enlarging in opposite directions, sound no
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reproducing means mounted exteriorly of

the casing, and a movable tone-arm inter-

posed as a connection between the sound
reproducing means and the sound amplifier.

3. In a talking machine, a casing, a sound
amplifier comprising a chamber extending
and gradually enlarging from the rear to

the front of the casing, a partition dividing
the chamber longitudinaly into two sound
passages communicating at or near both
ends, one of the passages being of less cross

sectional area than the other and further

divided lengthwise into two sections enlarg-
ing in opposite directions and opening one
into the other at the rear of the casing,

sound reproducing means and a movable
tone-arm interposed as a connection between
the sound reproducing means and the sound
amplifier.

CHARLES L. HIBBARD.

Witnesses

:

Frederic W. Hager,
Andrew Setars.

15

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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UNITED STATES PATENT OFFICE.
FRANK L. CAPPS, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO AMERICAN GRAPHO-

PHONE COMPANY, OF BRIDGEPORT, CONNECTICUT, A CORPORATION OF WEST
VIRGINIA.

MANDREL FOR SOUND-RECORDS.

1,119,064. Specification of Letters Patent. Patented Dec. 1, 1914.

Application filed September 4. 1913. Serial No. 788,178.

To all whom it may concern:
Be it known that I, Frank L. Capps, of

Bridgeport. Connecticut, have invented a

new and useful Improvement in Mandrels
5 for Sound-Eecords, which invention is fully

set forth in the following specification.

This invention relates to talking ma-
chines, and more particularly to mandrels
employed in such machines for supporting

10 and revolving the records. It is usual to

make such records with a cylindrical exte-

rior surface and a slightly conical shaped
interior, to the end that the records may be
slipped onto a tapering or slightly conical

15 mandrel. The interior dimensions of the

records and the exterior dimensions of the

mandrel will vary slightly, either through
variations in the manufacture, or by reason
of the fact that they expand and contract

20 under changing degrees of temperature;
but the conical or tapering shape of the

mandrel and the corresponding shape of the

interior of the record enable the record to

be pushed far enough on the mandrel to fit

25 the same and engage it with sufficient fric-

tion to enable it to be driven thereby. But
if the mandrel is slightly larger or smaller

than the standard ; if the record itself is

slightly larger or smaller than the standard
SO sizes ; or if the mandrel and record are made

exactly of the standard size at one tempera-
ture, and their dimensions have been varied

by reason of changes of temperature, the

record when placed upon the mandrel will

35 not always occupy exactly the same position

longitudinally of the mandrel. A large rec-

ord will be slipped farther upon a given
mandrel than a small record, and a given
record will be slipped farther onto the man-

40 drel when the parts are expanded by high
temperature than would be the case with a

low temperature. Moreover, the standard,

mandrels are made of metal, and the co-

efficient of expansion and contraction of the

46 metal differs from that of the wax or wax-
like material of which the record is made,
and if the record is left upon the mandrel
under a high degree of temperature. and
the temperature then falls, the contraction

50 of the record being greater than that of the

mandrel, the record will be split and de-

stroyed. Again, even in carefully construct-

ed machines, the vibrations of the machine
are transmitted through the mandrel to the

55 record, which introduces more or less inac-

curacy in the action of the machine, either
in recording or in reproducing.
The matter of varying positions of the

record upon the mandrel is one of marked
importance in some classes of machines, 60
such for example, as those used for dicta-
tion purposes, wherein correction devices
are employed, in which the position of the
record with relation to the correction de-
vice; plays an important part, and it has 65
therefore been found desirable to provide a
fixed stop against which the record is

abutted at one end, to exactly and accu-
rately determine its position on all ma-
chines. With a metallic mandrel, this ex- 70
act position could not be obtained with all

records and with varying degrees of tem-
perature, for the reasons indicated above.
Furthermore, it is desirable to provide some
means for starting the record loose from the 75
mandrel when the same is to be removed,
and such means generally occupy a fixed po-
sition upon the machine, and any variation
in the position of the record on the mandrel
militates against the efficient operation of 80
such loosening or "ejecting" devices, as
they are called.

One of the objects of the present inven-
tion is to provide a mandrel for a talking
machine on which the sound records may be 85
readily placed and securely held in posi-
tion, but from which they can be more
readily removed than heretofore.

A further object is to provide a mandrel
of this character with means for acousti- 90
cally insulating the record from the man-
drel.

With these objects in view, the invention
consists in providing a tapering mandrel,
preferably of metal, with a secies of longi- 95
tudinally extending ribs of some yielding
material, which will acoustically insulate

the metal of the mandrel from the record.

The ribs must be of a material! which will

not only afford the acoustic, insulation de- 100
sired, but which will afford a .secure hold
upon the interior of the record, so as to

cause it to revolve with (he mandrel with-

out anv .slipping, and which, nevertheless
will \ield siillieiently to enable the mandrel 10.5

to compress it to a material extent, to en-

able each and even record to be forced onto
the iniuidrel to the exact position required.

I have discovered that a compact Celt is a

most excellent material from which to con- no
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struct said ribs. The felt affords a firm

grip on the interior of the record; it

acoustically insulates the record from the

metal mandrel; and when in the form of

5 ribs, it yields sufficiently to enable the rec-

ord, even though of slightlv diminished in-

terior diameter, to be forced home to the

desired position. I give the felt or other

similar yielding material the form of ribs,

10 since the material, when formed in the

shape of lcng narrow strips or ribs, will

yield much more readity than would be the

case if an entire cylinder of felt or other

similar material surrounded the mandrel.

if) The ribs expand laterally under the pres-

sure of the record, whereas if an entire cyl-

inder or coating of yielding material were
employed, it would simply be compacted by
the record when forced thereon. This

20 would result in a much less desirable and
less flexible element, and at an increased

cost, since it would involve the use of more
than double the amount of material.
• The invention will be best understood by

25 reference to the accompanying drawings,

which illustrate one expression of the in-

ventive idea, and in which

—

Figure i is a perspective view; Fig. 2 is

a cross-section on the line 2—2 of Fig. 3;

30 and Fig. 3 is a longitudinal section on the

line 3—3 of Fig. 1.

Eeferring to the drawings, wherein like

reference numerals indicate like parts, 4 is

a tapering metallic mandrel, the outer sur-

35 face of which is provided with projections

5, preferably in the form of equally spaced
longitudinal ribs of yielding, acoustically

insulating material, such as a well-compact-

ed felt. Such ribs are secured to the man-
40 drel in any desired manner, preferably by

means of cement, and if desired, may be
located in depressions or recesses 6 provided
in the mandrel.
The mandrel 4 is preferably provided

45 with a plurality of slots 7 in each of which
a finger S, forming part of an ejecting de-

vice, is located, said fingers 8 having longi-

tudinal movement from left to right impart-
ed thereto upon the rotation of a turn screw

50 9 operating through suitable mechanism, not
shown. This construction is not claimed
herein, since the same forms the subject-

matter of a separate application filed of even
date herewith. Further, the mandrel 4 is

55 preferably provided at its inner left-hand

end with an outwardty projecting flange 9',

to which is secured a body 10 of yielding,

acoustically insulating material, preferably
of the same felt which constitutes the ribs 5.

60 This body or ring 10 of felt is interposed

between the ends of the ribs 5 and the

flange 9', and when the tablet is in position

on the mandrel, the inner end of the tablet

bears against the ring 10, which thus serves

to exactly position the record tablet longitu- 65
din ally of the mandrel.

It will be observed that if a record tablet

whose internal diameter was slightly less

than the standard were placed upon the man-
drel, the ribs 5 would yield laterally when 70
the tablet was forced home, thus permitting
the tablet to be forced snugly against the
stop composed of the felt ring 10, and this

position would enable the ejecting device to

operate thereon with certainty; would en- 75

able the correction device to occupy its

proper relation thereto :—and all without
imposing any undue strain upon the record,

either in placing it upon the mandrel or in

case of expansion and contraction, due to 80

changes in temperature. In addition to this,

the record would always be acoustically in-

sulated from the metal of the mandrel.
The inventive idea is susceptible of vari-

ous mechanical expressions, the limits of the 85

invention being defined in the appended
claims.

What is claimed is:

—

1. A tapering mandrel for sound records

provided with longitudinally extending 90

spaced projections of a yielding, acousti-

cally insulating material.

2. A tapering mandrel for sound records

provided with longitudinal ribs of felt ex-

tending above the surface thereof. 95

3. A tapering metallic mandrel for sound
records provided with longitudinal ribs of
felt held in depressions in said mandrel and
extending above the surface thereof.

4. A tapering metallic mandrel for sound 100

records provided with an outwardly extend-

ing flange, ribs of felt arranged longitudi-

nally of said mandrel and extending above
the surface thereof, and a body of yielding

sound insulating material arranged between 105

said ribs and said flange.

5. A tapering metallic mandrel for sound
records provided with an outwardly extend-
ing flange, ribs of felt arranged longitudi-

nally of said mandrel and extending above 110
the surface thereof, and a body of felt ar-

ranged between said ribs and said flange.

6. A tapering metallic mandrel for sound
records provided with longitudinal ribs of
felt held in depressions in said mandrel and 115
extending above the surface thereof and
having an end stop of yielding material for

said records.

In testimony whereof I have signed this

specification in the presence of two subscrib- 120
ing witnesses.

FRANK L. CAPPS.

Witnesses

:

John S. Griffith,
L. S. Eastman.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern:

Be it known that I, Frank L. Capps,

of Bridgeport, Connecticut, have invented

a new and useful Improvement in Ejector

5 Mechanism for Cylindrical Becords, which
invention is fully set forth in the follow-

ing specification.

The present invention relates to talking

machines, and particularly to ejector mech-
10 anism for removing the cylindrical records

and blanks from the mandrel.
The object of the present invention is to

provide a simple device which may be

readily manipulated and which will be

15 durable and effective in operation, the parts

of which are compact and out of the way,
said parts being readily assembled and dis-

assembled.
In talking machines employing a cylin-

20 drical form of records or tablets, the man-
drel of the machine and the interior of

said records or tablets have a slight taper.

When the record or tablet is in operative
position, it fits tightly upon the mandrel

25 and revolves therewith, but a slight longi-

tudinal movement of the tablet tends to

free it from frictional contact with the
mandrel, and it may then be readily re-

moved by hand. The tablet must fit firmly

30 on the mandrel when in operative position,

and being of wax or wax-like material, is

liable to be broken or injured in imparting
the initial longitudinal movement thereto

to remove it from the mandrel. It has
35 heretofore been proposed to effect this

initial or loosening longitudinal movement
by means of lever mechanism which is open
to several objections. It is liable to damage
the tablet, is more or less inefficient, and is

40 in an exposed position where it is in the

way of the operator in manipulating the

machine.
The object of the present invention is to

provide an efficient means for imparting
45 the initial or starting movement to the

tablet, which means shall be free from the
objections above indicated, and with this

object in view, the invention consists, gener-

ally stated, of a member placed preferably
50 within the interior of the mandrel revolv-

ing therewith but capable, under certain

conditions, of longitudinal movement with
relation to the mandrel and provided with
an outwardly projecting member or mem-

55 bers for engaging the record during said

longitudinal movement and imparting the
initial or starting movement thereto.
The invention will be better understood

by reference to the accompanying draw-
ings, illustrating one expression of the in- $
ventive idea, and wherein,
Figure 1 is an elevation, partly in sec-

tion, of the mandrel, the record mounted
thereon, and the means for ejecting the
record from the mandrel, the parts being 55
in the position which they occupy during
the normal operation of the machine, that
is to say, when a record is being made or
reproduced ; Fig. 2 is a view similar to Fig.
1. except that the parts are shown in the 70
position which they occupy after the ejector
mechanism has been operated, and when the
cylinder may be readily removed by intro-

ducing the hand in the end thereof which
projects off of the mandrel; and Fig. 3 is 75
a detail perspective showing the record-en-
gaging members and associated parts.

Beferring to the drawings, wherein like

reference numerals in the several figures in-

dicate like parts, 4 is part of the motor 80
casing to which is connected, preferably in-

tegrally, an extended tubular bore 5. With-
in the casing 4 is mounted a bushing 6 and
within the bore 5 a bushing 7, through
which bushings passes the shaft 8 which is 85
rotated by a worm 9, and on which shaft
the mandrel 10 is mounted. This mandrel
is provided on its interior with spiders 11
and 12 connected by a sleeve 13, said sleeve

carrying a bushing 14 with which shaft 8 90
also engages, and having a portion project-
ing beyond spider 12 on which portion is

screw-threaded a thumb-nut 15 which is

secured to shaft 8 by a pin 16 projecting
through a perforation in said shaft 8. 95
When the pin 16 is in place, it will be ap-
preciated that shaft 8 is prevented from
moving toward the left, and in order to
prevent the shaft from moving toward the
right, it is provided with an enlargement at 100
17, which enlargement engages bushings 7
and 14.

At its inner end the mandrel 10 is pro-

vided with an outwardly projecting flange

18, the mandrel and said flange being slotted 105

at a plurality of points to permit of move-
ment longitudinally of said mandrel of
members 19 which engage the inner end of

the record and are operated to move said

record longitudinally of the mandrel. Dur- no
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ing the normal operation of the machine,
that is to say, when a record of sound is be-

ing recorded on a blank or reproduction is

being effected, the parts are in the position

5 indicated in Fig. 1, the inner end of the
record contacting with the layer 20 of felt

or other suitable material which is secured
to the flange 18, the record-engaging mem-
bers 19 at this time being out of engagement

l o with the end of the cylindrical tablet. Pref-
erably, this cylindrical record, which is

herein designated by the numeral 21, is sup-
ported by a plurality of ribs of felt 22, or

other suitable yielding material, so that the

15 record may be readily removed from the
mandrel and in order that all danger of
breaking the record, due to its expansion
and contraction under the influence of heat,

may be obviated.

20 The record-engaging members (here
shown as three) are preferably integrally

secured to a sleeve 23 surrounding the bore
5 and provided with an inturned flange 24
which is movable longitudinally in engage-

25 ment with said bore. An annular member
or ring 25 also rests upon said bore 5 and is

prevented from moving toward the right
(Fig. 2) by lugs 26 projecting inwardly
from the mandrel 10. This ring is provided

30 with an extended barrel 27 preferably
formed integral therewith, an annulus 28
being screwed in the end of said barrel and
bearing upon the bore 5. A plurality of
pins 29, here shown as four in number, pass

35 through apertures in the ring 25, the heads
30 of said pins projecting into the barrel
27 and engaging a washer 31. A coiled

spring 32 bears upon said washer at one end
and against the annulus 28 at the other end.

40 Mounted securely upon the bore 5 and se-

curely fixed thereto by a screw 33 is a cam
34 provided with a cut-out portion 35 and a

flat or straight portion 36. A movable ele-

ment 37, here shown in the form of a disk,

45 is continuously held in engagement with the

surface of said cam on the one hand and
with the flange 24 on the other hand by the
action of spring 32. When the disk 37 oc-

cupies the position shown in Fig. 1, the
50 parts are in the position which they occupy

when a record of sound is being recorded
on a blank or reproduction is being effected,

and when the disk 37 is in the position in-

dicated in Fig. 2, the record-engaging mem-
55 bers 19 have moved longitudinally to dis-

place the sound record so that the right-

hand end thereof projects away from the
mandrel. The operation of the device is as

follows

:

60 Under normal operative conditions the
mandrel rotates in clock-wise direction, the
parts being in the position indicated in Fig.
1. When it is desired to remove the record
from the mandrel, the machine is stopped

65 and the operator gives a twirl in a counter

clock-wise direction to the nut 15 which is

screwed onto the sleeve 13 of the mandrel
10. This effects a rotation of the mandrel
10 and with it the record-engaging mem-
bers 19, sleeve 23 and flange 24, and by rea- 70

son of the fact that the flange 24 is con-

tinuously in engagement with the disk 37,

the latter is rotated on its own axis and is

also forced to travel along the cut-away
portion of the cam 34, it being repeated that 75

said cam is stationary. As the disk 37
gradually climbs the cut-away portion of

the cam, the flange 24 is moved farther and
farther toward the right, this movement
effecting the compression of spring 32 and 80

also the longitudinal displacement of the

record-engaging members 19 in the slots 19'

of the mandrel. When the disk 37 occu-

pies the position slwwn in Fig. 2, that is to

say, in engagement with the straight or flat 85

portion 36 of the cam, the record-engaging
member has reached the limit of movement
toward the right and the spring 32 is under
its greatest compression. A slight addi-

tional movement brings the parts from the 90

position shown in Fig. 2 to that shown in

Fig. 1, the spring 32 acting through pins 29
and flange 24 to return the disk 37 to the
cut-away portion of the cam and the record-

engaging members to tneir extreme position 9~'

to the left. When the parts are in the po-

sition indicated in Fig. 2, it is only neces-

saiy, in order to remove the record from
the mandrel, to introduce the fingers into

the end of the record which projects beyond ] 00

the mandrel.
While, for the sake of illustration, one ex-

pression of the inventive idea has been illus-

trated and described in detail, it is to be
understood that the invention is not limited

to the construction so illustrated and de-

scribed, but that many changes may be made
without departing from the inventive idea,

the limits of the invention being defined in

the claims appended hereto.

What is claimed is :-

—

1. In a talking machine, the combination
of a mandrel for supporting a sound record,

means for imparting longitudinal move-
ment to the record on the mandrel, and a 1J5

rotarv device for actuating said means.
2. In a talking machine, the combination

of a mandrel for supporting a sound record,

means engaging the inner end of said record,

and rotatable mechanism for effecting longi-

tudinal movement of said engaging means
to eject the sound record.

3. In a talking machine, the combination
of a mandrel for supporting a sound record,

means engaging the inner end of said record, 125

and rotatable mechanism located within the

mandrel for effecting longitudinal move-
ment of said engaging means to eject the

record.

4. In a talking machine, the combination 13 °

l.i."

no

120



1,119,065

of a mandrel for supporting a sound record,

a stationary cam, and rotary means cooper-

ating with said cam when the mandrel is

rotated backward to shift the record longi-

5 tudinally of the mandrel.
5. In combination, a mandrel for sup-

porting a sound record, a cam and an ele-

ment associated therewith, one of said parts

being movable and the other stationary,

10 means engaging the end of the sound record,

and mechanism acting through said cam
and element for longitudinally moving said

engaging means to eject the sound record.

6. In combination, a mandrel for support-

15 ing a sound record, a cam and an element
associated therewith, one of said parts be-

ing movable and the other stationary, means
engaging the end of the sound record, and
rotary mechanism acting through said cam

20 and element for longitudinally moving said

engaging means to eject the sound record.

7. In combination, a mandrel for support-
ing a sound record, a cam and an element
associated therewith, one of said parts be-

25 ing movable and the other stationary, means
engaging the end of the sound record and
moved longitudinally from said cam through
its associated element, and means for effect-

ing relative movement between said cam and
30 element.

8. In combination, a mandrel for support-

ing a sound record, a cam and an element

associated therewith, one of said parts be-

ing movable and the other stationary, means
35 engaging the end of the sound record and

moved longitudinallv from said cam
through its associated element, and rotary

means for effecting relative movement be-

tween said cam and element.
40 9. In combination, a mandrel for support-

ing a sound record, a stationary cam. a

movable element engaging said cam. eject-

ing means for the record engaging said

movable element, and means acting through
45 said cam and element to move said ejecting

means longitudinally.

10. In combination, a mandrel for sup-

porting a sound record, a stationary cam
mounted within said mandrel, a movable

50 element engaging said cam, longitudinally

moving ejecting means for the record engag-
ing said movable element, and rotary means
for moving said element to displace said

ejecting means.
55 11. In combination, a mandrel for sup-

porting a sound record, a cam and an ele-

ment engaging said cam, one of said parts

being stationary and the other movable,
longitudinally movable ejecting means en-

60 gaging the record and movable part, con-

nections between the mandrel and ejecting

means, and means for rotating said mandrel
to operate said ejector.

12. In combination, a mandrel for sup-
65 porting a sound record, a cam and an ele-

ment engaging said cam, one of said parts
being stationary and the other movable and
both being mounted within the mandrel,
longitudinally movable ejecting means en-
gaging the record and movable part, connec- 70

tions between the mandrel and ejecting
means, and means for rotating said mandrel
to operate said ejector through said movable
part.

13. In combination, a mandrel normally 75

rotating in one direction and supporting a

record, ejecting means engaging said record,

connections between said ejecting means
and mandrel, and means for rotating said

mandrel in the opposite direction to shift 80

said ejector longitudinally of the mandrel.
11. In combination, a mandrel normally

rotating in one direction and supporting a

record, ejecting means movable longitudi-

nally of the mandrel engaging said record, 85

connections between said ejecting means and
mandrel, and means for rotating said man-
drel in the opposite direction to operate said

ejector.

15. In combination, a mandrel normally so

rotating in one direction and supporting
a record, ejecting means movable longitudi-

nally of the mandrel engaging said record,

connections between said ejecting means
and mandrel, and manually-operated means S5

for rotating said mandrel in the opposite di-

rection to operate said ejector.

16. In combination, a mandrel normally
rotating in one direction and supporting a

record, ejecting means movable longitudi- ]f, °

nnlly of the mandrel engaging said record,

connections between said ejecting means and
mandrel, manually-operated means for ro-

tating said mandrel in the opposite direc-

tion to operate said ejector, and a spring :
' 05

against the tension of which the ejector is

operated.

17. In combination, a mandrel for sup-
porting a sound record, a stationary cam
and an element engaging said cam mounted 1J0

within said mandrel, a spring-pressed ejec-

tor engaging the end of the record and said

element, and means for rotating said ele-

ment to operate said ejector.

18. In combination, a mandrel for sup- 115

porting a sound record, a stationary cam
and an element engaging said cam mounted
within said mandrel, a spring-pressed longi-

tudinally-moving ejector engaging the end
of the record and said element, connections 12(1

between said ejector and the mandrel, and
means for rotating said mandrel to operate

the ejector.

19. In combination, a mandrel normally
rotating in one direction and supporting a

126

sound record, a stationary cam and an ele-

ment engaging said cam mounted within

said mandrel, a spring-pressed longitudi-

nally-moving ejector engaging the end of the

record and said element, connections be ls '
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tween said ejector and the mandrel, and
means for rotating said mandrel in the op-
posite direction to operate the ejector.

20. In a talking machine, the combination
5 of a mandrel for supporting a sound record,

and rotary means mounted on said mandred
for effecting longitudinal movement of the
record when the mandrel is rotated back-
ward.

10 21. In a talking machine, the combination
of a mandrel for supporting a sound record,

and rotary means mounted within the man-
drel for effecting longitudinal movement of
the record when the mandrel is rotated back-

15 ward.
22. In a talking machine, the combination

of a mandrel for supporting a sound record,

a cam and an element associated therewith
one of said parts being longitudinally mov-

20 able with relation to the mandrel, means en-

gaging the end of the soimd record, and
mechanism actuated through said movable
part for longitudinally moving said engag-
ing means to shift the record on the mandrel.

25 23. In a talking machine, the combination
of a mandrel rotating in one direction for

recording and reproducing, a stationary cam
surface, an element engaging said cam and
movable thereby longitudinally of the man-

30 drel, a sleeve provided with outwardly pro-

jecting members for engaging the sound
record on the mandrel, an inwardly project-

ing flange on said sleeve in operative rela-

tion with said cam-engaging element be-

35 tween said element and mandrel, and means
for rotating said mandrel backward where-
by said sleeve is shifted longitudinally of

the mandrel.
24. In a talking machine, the combina-

40 tion of a mandrel for supporting a sound
record and normally rotating in one direc-

tion to record and reproduce sound, a sta-

tionary cam surface, a circular element en-

gaging said cam and mounted within said

45 mandrel, a sleeve provided with outwardly

projecting record-engaging members and an
inwardly projecting flange that engages said
element, a spring against the tension of
which said flange is shifted by said circular-

element and cam, and means for rotating 50
said mandrel backward whereby said sleeve

is moved longitudinally of the mandrel and
against the tension of said spring.

25. In a talking machine, the combination
of a mandrel for supporting a sound record, 55

means engaging the inner end of the sound
record and movable longitudinally of the
mandrel, a stationary cam, and means co-

operating with said cam to shift said record-

engaging means longitudinally of the man- 60

drel when the latter is rotated backward.
26. In a talking machine, the combination

of a mandrel for supporting a sound record,

means movable longitudinally of the man-
drel for shifting the record thereon, and 65

mechanism actuating said shifting means
when the mandrel is rotated backward.

27. In a talking machine, the combination
of a mandrel for supporting a sound record,

record-shifting devices carried by said man- 70

drel and inoperative when the mandrel is

rotated forward, and means actuating said

devices to eject the record when the mandrel
is rotated backward.

28. In a talking machine, the combination 75

of a mandrel for supporting a sound record,

means for shifting the record longitudinally

of the mandrel to eject it, and cam mecha-
nism inoperative when the mandrel is ro-

tated forward but actuating said shifting 80

mechanism when the mandrel is rotated

backward.
In testimom7 whereof I have signed this

specification in the presence of two subscrib-

ing witnesses.

FRANK L. CAPPS.

"Witnesses

:

J. S. Griffith,
L. S. East:>iax.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, E. C."
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To all whom it may concern

:

Be it known that I, Alexander N. Pier-

man, a citizen of the United States, residing

at Newark, in the county of Essex and State

5 of New Jersey, have invented certain new
and useful Improvements in Phonograph-
Reproducers, of which the following is a

full, clear, and concise description.

The present invention relates to phono-
10 graph reproducers and has for its object the

provision of an improved mounting for the

stylus lever, wherein all looseness in the con-

nections of parts is obviated, Avhich renders

the reproducer capable of withstanding jar-

15 ring without causing the stylus to skip from
one thread of a record to another and thus

insures the exact tracking and reproduction

of a record.

It is customary in reproducers, as now
20 constructed, to pivotally mount the floating

weight on the sound box, to provide a mem-
ber, pivotally connected to the weight for

carrying the stylus lever, and to provide

separate means, such as a spring, for nor-

25 mally holding the member in central po-

sition while allowing lateral movements
thereof. This construction is objectionable

owing to the impossibility of making a suf-

ficiently tight fit in the pivotal connection
30 of the floating weight and member, the loose-

ness existing therein, and which increases

with use, frequently resulting in the jump-
ing or skipping of the stylus from one thread
of a record to another when the reproducer

35 is jarred, giving a faulty reproduction and
producing foreign and objectionable sounds.

In overcoming the objections indicated, I

preferably construct my reproducer as fol-

lows : A floating weight is pivotally mounted
40 on a reproducer sound box of usual construc-

tion, a member of small inertia compared
with that of the weight is employed for car-

rying the stylus lever, which is connected to

the diaphragm mounted in the sound box in

45 any suitable manner, and the member is

mounted on the weight by means of a resili-

ent member rigidly connected at its ends to

the weight and member respectively. This
resilient connection between the weight and

50 member may be of any suitable construction,

but as shown is a very thin flat sensitive

spring of any suitable material, such as

spring steel, which normally maintains the

member carrying the stylus lever in central

position while allowing lateral movement of 55
the member with respect to the weight so as
to permit the stylus to faithfully follow all

irregularities in the record threads. In a
reproducer constructed in accordance with
my invention, the stylus will not skip from f0

one thread to another when the reproducer is

jarred, for all looseness in the connection be-
tween the floating weight and member carry-
ing the stylus lever is obviated.
Other objects of my invention reside in the 65

features hereinafter described and claimed.
In order that my invention may be more

clearly understood, reference is made to the
accompanying drawing forming a part of
the specification in which the same reference 70
characters are used to designate correspond-
ing parts throughout and in which

:

Figure 1 is an elevation partly broken
away, and partly in section, showing a repro-
ducer constructed in accordance with my in- 75
vention; Fig. 2 is a bottom view of Fig. 1;
and Fig. 3 is a view similar to Fig. 2, show-
ing different positions of the member carry-
ing the stylus lever, the sound box body
being omitted. 80

The sound box body 1 is provided with a
suitable diaphragm 2, held in position in any
suitable manner, and with an annular rim or
flange 3. Flange 3 is provided with a de-
pending member 4, which may be of any 85

suitable form, but is here shown as a bracket
integral with flange 3, and having a laterally

extending lug 5. Floating weight 6 is con-
nected to member 4 in any suitable manner,
but preferably by means of a pivot pin or 90

stud 7 carried by a pair of lugs 8, 8 on the
weight, the pin being mounted in lug 5, and
lugs 8, 8, which closely engage the sides of
lug 5 to prevent lateral movement of the
weight with respect to the sound box. This 95

preferable manner of mounting the weight
confines its movement to a direction sub-

stantially at right angles to the plane of dia-

phragm 2. A member 9 of small inertia

compared with floating weight 6, is connect- 100

ed to said weight by any suitable resilient

means, as for example, by a very thin, flat

and sensitive spring 10 oi any suitable ma-
terial, such as spring steel, rigidly connected

at its ends to floating weight 6 and member 105
'.' respectively. Fart 9 is shown as an elon-

gated member which is preferably mounted in

a position substantially parallel with float-
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ing weight G and within said weight by pro-

viding a central recess 11 in said weight of
sufficient width to allow considerable lateral

movement of the member therein, as shown
5 by full and dotted lines in Fig. 3. Resilient

member 10 is shown as arranged in a vertical

position with one of its ends securely fixed

to weight 6, at the center of the wall closing

the end of recess 11. while the other end of

IQ member 10 is fixed to the flat end 12 of mem-
ber 9 at its vertical center line. The resili-

ent member 10 normally maintains member
9 in a central position with respect to the

floating weight 6 and when member 9 is in

15 normal position the longitudinal axes of

members 6 and 9 are in substantially the

same plane.

Mounted on member 9 in any suitable way
as by a yoke 13 fastened to the under side

20 of said member and pivot pin 14 is a stylus

lever 15 connected to diaphragm 2 in any
suitable manner, as by link 16 passing
through an aperture 17 provided in said

member 9. Stylus lever 15 carries the usual

25 st,ylus 18 adapted to track the threads of the

record, a portion of which is shown at 19 in

Fig. 1. Lateral movement of member 9

with respect to the diaphragm, and in the

example shown also with respect to the float-

30 ing weight, is confined within limits, by rea-

son of the free end of said member being re-

ceived in a stirrup 20 depending from the

sound box body 1. Member 21 is a brace

connecting the separated end portions of

35 weight 6, formed b}^ recess or slot 11.

Weight G is provided with the usual groove
22 in order that the mounting of stylus lever

15 on member 9 may be readily accessible.

According to the preferred form of my in-

40 vention, all movements of the stylus result-

ing from large surface irregularities are

provided for by the pivotal connection of

the weight to the sound box body, while all

lateral movement of the stylus with respect

45 to the sound box body are taken care of by
the mounting for the stylus lever forming
the special feature of my invention. Resili-

ent member 10 is free from stress only when
member 9 is in its central position. A force

50 acting to move member 9 to either side of its

central position places member 10 under a

slight stress to gently return the member 9

to its central position, when the force ceases

to so act.

55 It is to be understood that I am in no way
limited to the particular form of my inven-

tion illustrated and described but only by
the spirit thereof as disclosed in the specifi-

cation and claims.

60 Having thus fully described my invention

and the preferred form of carrying the same
into effect, what I claim and desire to pro-

tect by Letters Patent of the United States

is as follows:
65 1. A phonograph reproducer comprising

a floating weight, a stylus lever, a member
provided with a fulcrum for said lever about
which fulcrum the lever is arranged to

oscillate in accordance with the vibrations

imparted to the stylus by the undulations 70
of a sound record groove, and resilient means
for supporting said member from the floating

wTeight, for normally holding said member
in a position in line with that portion of

the record groove in engagement with the 75

stylus and adapted to return it to such po-

sition after the cessation of any force tend-

ing to move it therefrom, substantially as

described.

2. In a phonograph reproducer, the com- 80

bination with the sound box body and dia-

phragm mounted therein, of a floating

weight pivoted to said body and movable
in a direction intersecting the plane of the

diaphragm, a stylus lever connected to the 85

diaphragm, a member provided with a ful-

crum for said lever about which fulcrum the

lever is arranged to oscillate in accordance
with the vibrations imparted to the stylus

by the undulations of the sound record 90

groove and a spring fixed at one end to said

floating weight and supporting said mem-
ber from its free end, said spring normally
holding said member in a position in line

with that portion of the record groove in 95

engagement with the stylus and adapted
'to return it to such position after the cessa-

tion of any force tending to move it there-

from, substantially as described.

3. In a phonograph reproducer, the com- 100

bination with the sound box body and dia-

phragm mounted therein, of a floating

weight pivoted to said body, a stylus lever

connected with the diaphragm, an elongated
member of small inertia compared with the 105

weight and provided with a pivot for said

lever, said lever being arranged to oscillate

about said pivot in accordance with the vi-

brations imparted to the stylus by the un-
dulations of the sound record groove and HO
a spring secured at one end to said weight
and supporting said member from its other

end, said spring normally holding said

member in a predetermined position with
respect to said weight and being under stress US
when said member is moved from said pre-

determined position, substantially as de-

scribed.

4. In a phonograph reproducer, the com-
bination with the sound box body and dia- 120

phragm mounted therein, of a floating

weight pivoted to said body, an elongated
member of small inertia compared with the

weight and carrying a stylus lever which is

connected with the diaphragm, and a spring 125

secured at one end to said weight and sup-
porting said member from its other end,

said spring normally holding said member
in a predetermined position with respect to

said weight and being under stress when 130
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said member is moved from said predeter-

mined position, the longitudinal axes of the

weight and member being substantially in

the same plane when the member is in its

normal position, substantially as described.

5. A phonograph reproducer comprising
a floating weight, a stylus lever, a member
provided with a fulcrum for said lever about
which fulcrum the lever is arranged to oscil-

late in accordance with the vibrations im-
parted to the stylus by the undulations of

a sound record groove, and resilient means
for supporting said member from the float-

ing weight, said means being adapted to
normally maintain the member in a prede-
termined position with respect to the float-

ing weight and being placed under stress

when said member is moved from said pre-
determined position, substantially as de-

scribed.

This specification signed and witnessed
this 21st day of March, 1912.

ALEXANDER N. PIERMAN.
Witnesses

:

William A. Hardy,
Anna R. Klehm.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE
THOMAS A. EDISON", OF LLEWELLYN PARK, WEST ORANGE, NEW JERSEY, ASSIGNOR
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TION OF NEW JERSEY.

SOUND-REPRODUCER.

1,119,141. Specification of Letters Patent. Patented Dec. 1 1914
Application filed November 14, 1910. Serial No. 592,226.

To all whom it may concern

:

Be it known that I, Thomas A. Edison,
a citizen of the United States, and a resi-

dent of Llewellyn Park, West Orange, Es-
5 sex count}', New Jersey, have invented cer-

tain new and useful Improvements in

Sound-Reproducers, of which the follow-

ing is a description.

My invention relates to sound repro-
10 ducers, and my object is to provide a re-

producer in which the stylus lever is so

mounted that the stylus will always track
the record faithfully under all circum-
stances. The stylus lever is so mounted as

lb to be moved with the greatest freedom in

conformity with the engagement of the
stylus in the record groove. The stylus

lever and its mounting are of small mass
or inertia and are movable laterally with

20 respect to the floating weight supporting
the same, the stylus lever also preferably
being bodily movable with respect to the
weight in a plane at right angles to the
plane of the latter. The provision of means

25 permitting lateral movement of the stylus

with respect to the floating weight is in-

tended to permit the stylus to track the

record groove without having to overcome
the inertia of the floating weight when a

30 lateral movement is necessary, and the pro-
vision of means permitting the stylus lever

to move bodily toward and away from the
floating weight prevents binding of the

mounting in the weight and increases the
35 sensitiveness and efficiency of the device.

Another object of my invention is the
provision of a roller upon the stylus lever

mounting, this roller contacting the under
side or other surface of the floating weight

40 during the lateral movements of the lever

with respect to the weight, whereby fric-

tion is reduced.
Other objects of my invention will ap-

pear more fully in the following specifica-

45 tion and appended claims.

In order that my invention may be more
clearly understood, attention is hereby di-

rected to the accompanying drawings,

forming part of this specification, in

50 which

—

Figure 1 represents in side elevation and
in vertical cross section a reproducer em-
bodying one form of my invention. Fig.

2 is a bottom plan view of the same. Fig.
55 g is a cross section on line 3—3 of Fig. 1

looking to the right. Fig. 4 is a partial
side elevation and vertical cross section
through a modified form of my device.
Fig. 5 is a bottom plan view of the same.
Fig. 6 is a cross section taken on line 6—6 60
in Fig. 4, and Figs. 7 and 8 are views simi-
lar to Figs. 4 and 5 of another modified
form of my device.

Referring to the drawings, the repro-
ducer sound box 1 is provided with the 65
diaphragm 2 and with the floating weight
3 pivotally secured to the sound box 1 in
the usual manner. The mounting of float-

ing weight 3 may permit slight lateral
movement of the weight with respect to the 70
sound box, if desired, as well as an up and
down oscillation of the weight, movement
of the weight being limited by the engage-
ment of pin 4 carried by the weight within
stirrup 5 carried by the sound box. Stylus 75
lever 6 carries stylus 7 and is connected to
diaphragm 2 by link 8.

The stylus lever is preferably mounted
in the following manner:—A hollow stud
or sleeve 9 is rotatably mounted in floating 80
weight 3, being free to rotate about an axis
extending through link 8 at right angles
to the median plane of floating weight 3
or substantially at right angles to the plane
of diaphragm 2. This sleeve may be flanged 85
as shown at 10 to form a bearing surface
engaging the upper surface of the floating

weight, or within a countersunk depression
on the upper side of the weight as shown.
The link 8 connecting the stylus lever to 90
the diaphragm extends substantially axi-

ally through the interior of sleeve 9. A
collar 11 is secured upon the lower end of
sleeve 9 below floating weight 3 by any
suitable means, as the screw 12; and a yoke 95
13 is pivotally connected to collar 11 by
screw centers 14 engaging within conical

cavities at opposite points upon the pe-

riphery of collar 11, the centers 14 having
a common axis passing through link 8. 100
Yoke 13 is provided with a depending lug
15 at a point therein most distant from the
centers 14. The horizontal pin 16 upon
which stylus lever (i is pivotally supported
is carried by lug l 5 of member 18. Also.

preferably, a roller or wheel 17 is secured

to the end of yoke L8 beyond lug 15, being
mounted upon stud is iu yoke to and free

to rotate upon the said stud. When stylus

7 is in engagement with the record illus j
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trated diagramniatically in Fig. 1 at 19,

the roller 17 will engage the under side of
floating weight 3 and support the latter.

A hardened bearing surface or runway 20

5 is preferably provided upon the under side

of the floating weight for the engagement
of roller IT therewith.
For centering the stylus lever with re-

spect to the record groove, I preferably

10 provide a bracket 21 secured to the float-

ing weight as b}>- screws 22 and having a

downwardly extending V-shaped stirrup
23 within which extends a nose or projec-
tion 21 formed on the forward end of

15 stylus lever 6. When the floating weight
is lifted to disengage the stylus from the
record, yoke 13 swings about its pivots 14
by gravity and stylus 7 is centered by the
coaction of nose 24 of the lever with the

20 V-shaped stirrup 23.

It is to be understood that in the structure

described the stylus lever is not only pivot-

ally movable about pin 16 as the stylus 7
tracks the vertically undulating bottom of the

25 sound groove, but that also the stylus lever

as a whole is movable universally with re-

spect to the floating weight, and that be-

cause of the pivotal connection of member
13 with member 9, up and down movement

30 of the member 13 is permitted without caus-

ing a tendency of the member 9 to bind in

the floating weight 3 and said member is

accordingly permitted to oscillate in said

weight without binding.. The moving parts

35 constituting the mounting of the stylus le-

ver are of little mass, and consequently the

inertia necessary to be overcome in moving
the same is sliglit. The member 9 or equiva-

lent thereof rotatably mounted in the float-

40 ing weight need not necessarily be placed in

the position shown in line with the center of

diaphragm 2, although I consider this posi-

tion the most desira bie. The engagement of
roller 17 with the under side of the floating

45 weight greatly reduces friction during the

lateral movement of the stylus with respect

to the floating weight. The upper side of

collar 11 may frictionally engage the under
side of the floating weight during lateral

50 movement of the stylus in operation.

In Figs. 4 and 5 I have shown a modified
form of my device, in which stylus lever 6

is pivotally mounted upon pin 16' carried

by member 13' which is mounted to oscil-

55 late laterally with respect to floating weight
3 by being secured to pin 25 positioned at

right angles to the median plane of floating

weight 3 within an opening 26 in said weight
through which opening the member 13' also

60 extends. Plates 27 and 28 are secured upon
the upper and lower sides of floating weight
3 respectively as by screws 29 and 30. These
plates extend somewhat across opening 26

in the floating weight, and afford a bearing
&5 for the reduced portions 31, 32 of pin 25, the

pin 25 and member 13' thus being adapted
to oscillate laterally with respect to the float-

ing weight during the tracking of stylus 7
within the record groove. Pin 25 is prefer-
ably located in line with the center of dia- 70

phragm 2, as shown. Poller 17 is rotatably
mounted upon stud 18 on the end of member
13' in the same manner as described in con-
nection with Fig. 1, this roller being adapted
to contact and frictionally bear against the 75

under surface of a bracket 33 extending
from the upper side of floating weight 3
part way across opening 26 in the floating
weight. In this form of my device, the link
8' joining diaphragm 2 to the tail of lever 80

6 is formed as shown in Fig. 6, to pass
through opening 26 in the floating weight
and extend around plates 27 and 28 and
member 13' therein, the link preferably
passing around the said members on both 85

sides in an approximately rectangular form,
as shown. In this construction, the stylus
lever is not movable bodily toward and from
the floating weight, as in the form of my de-
vice first described, but is laterally movable 90

with respect to the Aveight. This construc-
tion provides only rolling friction for the
member 13' between the roller 17 and the
bracket 33 in addition to the slight turning
friction of the journals 31, 32 in their bear- 95

ings in plates 27 and 28.

In Figs. 7 and 8 I have illustrated an-
other construction in which stylus lever 6 is

movable bodily up and down with respect to
the floating weight, as well as laterally with 100

respect to the same, as in the case of the
structure illustrated in Figs. 1 and 2. In
this form of my device, lever 6 is pivoted on
stud 16' carried by a depending lug of mem-
ber 13', which is pivoted upon laterally ex- 105

tending reduced portions or journals 34, 34
of pin 25 having reduced portions or jour-
nals 31 and 32 rotatably mounted in plates

27 and 28 secured upon the upper and lower
surfaces of floating weight 3 as described in 118

connection with Figs. 4 and 5. Thus, in this

structure member 13' may oscillate in a
plane i at right angles to diaphragm 2 about
pivot pin 34, and also in a plane at right
angles thereto about the axis of journals 31 116

and 32 supported in plates 27 and 28. In
this construction, the roller 17 bears against
the under surface of bracket 33, as in the
construction illustrated in Figs. 4 and 5.

A. V-shaped stirrup 23 carried by floating i?0

weight 3 cooperates with nose 24 of lever 6

to center the stylus lever, in the structures
illustrated in Figs. 4, 5. 6 and 8, in the same
manner as described in connection with
Figs. 1 and 2. The link 8' in the construe- 125

tion illustrated in Figs. 7 and 8 is of the

same form as described in connection with
Figs. 4 and< 5. It should be understood that

my invention is not limited to the exact con-

struction and details described, but may be 13C
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modified within the scope of my invention as

claimed in the appended claims.

Having now described my invention, what
I claim and desire to protect by Letters Pat-

5 ent is as follows :

—

1. In a sound reproducer, the combination
with vibratory means, of a stylus lever con-

nected thereto, a stylus carried by said lever,

a pivoted floating weight, a member support-

10 ed by said weight and free to rotate about

an axis at an angle thereto, and a member
pivoted to said first named member and pro-

vided with means forming -a support for

said weight when said stylus is in engage-

rs ment with a record, said lever being carried

by said second named member, substantially

as described.

2. In a sound reproducer, the combination
with vibratory means of a stylus lever con-

20 nected thereto and stylus carried thereby, a
pivoted floating weight, and a member piv-

otally supporting said lever, said member
being supported by said weight, being uni-

versally movable with respect thereto and

25 being provided with means forming a sup-

port for said weight when said stylus is in

engagement with a record, substantially as

described.

3. In a sound reproducer, the combination

30 with vibratory means of a stylus lever con-

nected thereto and stylus carried thereby, a

pivoted floating Aveight, a member support-

ed by said weight free to rotate about an
axis substantially at right angles thereto,

35 and a member pivoted to said first member
said second member being free to oscillate

about an axis at an angle to said first axis

and being provided with means forming a
support for said weight when said stylus is

40 in engagement with a record, said lever

being carried by said second member, sub-

stantially as described.

4. In a sound reproducer, the combination
with vibratory means of a stylus lever con-

45 nected thereto and stylus carried thereby, a

pivoted floating weight, a member support-
ed by said weight free to rotate about an
axis substantially at right angles thereto,

and a member pivoted to said first member,
50 said second member being free to oscillate

about an axis at an angle to said first axis

and being provided with means forming a

support for said weight when said stylus is

in engagement with a record, and a support
55 upon which said lever is pivotally mounted

carried by said second member, substantially

as described.

5. In a sound reproducer, the combination
with vibratory means of a stylus lexer con-

60 nected thereto and stylus carried thereby, a

pivoted floating weight, and means to which
said lever is pivoted, supported from said

weight and arranged to permit universal

movement of the fulcrum of said lever with

65 respect to said weight, said last named

means comprising a member forming a sup-
port for said weight when said stylus is in

engagement with a record, substantially as

described.

6. In a sound reproducer, the combination ?o
with vibratory means of a stylus lever con-
nected thereto and stylus carried thereby, a

pivoted floating weight, a member support-
ed by said weight, free to move laterally arid

also up and clown with respect thereto and 75
arranged to bear upon said weight in its

lateral movement with rolling friction, and
a pivotal support for said lever carried by
said member, substantially as described.

7. In a sound reproducer, the combination SO
with vibratory means of a stylus lever con-

nected thereto and stylus carried thereby, a

pivoted floating weight, a member support-
ed by said weight and free to move laterally

and also up and down with respect thereto, 85

a roller carried by said member adapted to

frictionally bear upon said weight, and a
pivotal support for said lever carried by
said member, substantially as described.

8. In a sound reproducer, the combination 90
with vibratory means of a stylus lever con-
nected thereto and stylus carried thereby, a
pivoted floating weight, a member support-
ed by said weight free to rotate about an
axis substantially at right angles thereto, -95

and a member pivoted to said first member
free to oscillate about an axis at an angle to

said first axis, means carried by said second
member adapted to contact said Aveight to

form a support therefor when said stylus is 100

in engagement with a record, and a pivotal
support for said lever carried by said sec-

ond member, substantially as described.

9. In a sound reproducer, the combination
with vibratory means of a stylus leAer con- 105

nected thereto and stylus carried thereby, a
pivoted floating weight, a member support-
ed by said weight free to rotate about an
axis substantially at right angles thereto,

and a member pivoted to said first member 110

free to oscillate about an axis at an angle to

said first axis, a roller carried by said second
member adapted to contact said weight
when said stylus is in engagement with a

record and to roll upon the surface of the 115

same when said first member moves about
its axis, and a pivotal support for said lever

carried by said second member, substantially

as described.

10. In a sound reproducer, the combina- 120

tion of vibratory means, a stylus lever, a

stylus carried by said lever, connecting
means between said lever and said vibratory

means, a pivoted floating weight, a member
supported by said weight and free to rotate L2S

about an axis passing through said connect-

ing means, and a member pivoted to said

first named member and free to oscillate

about an axis extending at an angle to said

first named axis and passing through said 130
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10

connecting means, means carried by said sec-

ond member adapted to contact said weight
to form a support therefor when the stylus

is in engagement with the record, and a piv-

otal support for said lever carried by said

second member, substantially as described.

11. In a sound reproducer, the combina-
tion of vibratory means, a stylus lever, a

stylus carried by the forward end of said
lever, connecting means between said lever

and said vibratory means, means pivotally

supporting said lever intermediate said

stylus and said connecting means, said sup-

porting means being free to move laterally

about an axis passing through said connect-
ing means, and means coacting with the for-

ward end of said lever for centering the
same, whereby the effective position of said

centering means is remote from said axis,

substantially as described.

This specification signed and witnessed
this 9th day of November, 1910.

THOS. A. EDISON.
Witnesses

:

Dyer Smith,
Anna E,. Klehm.

15

20

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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UNITED STATES PATENT OFFICE.
THOMAS A. EDISON, OF LLEWELLYN PARK. WEST ORANGE. NEW JERSEY, ASSIGNOR

TO NEW JERSEY PATENT COMPANY, OF WEST ORANGE, NEW JERSEY, A CORPORA-
TION OF NEW JERSEY.

SOUND-RECORD.

1,119,142. Specification of Letters Patent. Patented Dec 1 1914
Application filed April 5, 1911. Serial No. 619,011.

To all tohom it may -concern:

Be it known that I, Thomas A. Edison,

a citizen of the United States, and a resident

of Llewellyn Park, West Orange, in the
5 county of Essex and State of New Jersey,

have invented certain new • and useful Im-
provements in Sound-Records, of which the

following is a description.

My invention relates to an improved
IG sound record preferably of that type which

consists of a base or backing of one mate-
rial, usually a molded material, and an outer

surface or covering of another material

which receives the sound record.
15 The main object of my invention is to

produce a record which can be cheaply and
readily produced, which will be strong and
durable, have very little surface noise on re-

production, the record itself permitting a
20 large number of reproductions without sen-

sible wear, and which will be effective in

every way for the purpose of recording and
reproducing sounds.

Another object of my invention is to con-
25 struct the parts of the record—that is to say

the base or backing and the outer covering
of sound recording material—of substances
which have the same or practically the same
coefficient of expansion under changes of

£0 temperature, whereby both parts of the pho-
nogram blank are made to expand and con-

tract equally and the cracking of the outer
surface material does not occur.

Other objects of my invention will appear
more fully in the following specification

and appended claims.

I prefer to employ for the outer record
surface, a thin coating or layer of a hard
substance solid at ordinary temperatures

*0 and preferably composed of a resinous body,
like shellac, with which is combined a sub-

stance such as tetra-chloronaphthalene,
dinitrobenzol or naphthalene which when
melted will take up or become emulsified

•*> with the shellac but which will crystallize

out from the shellac on cooling. While va-
rious substances can be combined with shel-

lac to produce my preferred surface com-
position, I find that the most satisfactory re-

50 suits are obtained with tetra-chloronaphtha-

lene ; and, therefore, prefer to use the same.
In practice, the tetra-chloronaphthalene is

melted and the shellac in powdered form is

gradually added, while the melted liquid is

55 being agitated by a stirrer. Or a powder

35

containing the tetra-chloronaphthalene and
shellac in proper proportion may be grad-
ually added to a liquid of the same compo-
sition which is being agitated. The tetra-
chloronaphthalene should be in approxi- 60
mately the proportion of one-fourth of the
shellac by weight, although a less propor-
tion of the tetra-chloronaphthalene may be
used. When the substance cools and solidi-
fies, the tetra-chloronaphthalene separates 65
out and will be found distributed through
the mass in a fibrous crystalline form, the
crystals being felted or linited together, the
shellac regaining its original hardness.
This composition is more particularly set 70
forth in United States Patent No. 1,002,505,
dated Sept. 5th, 1911. In forming the sound
record, the liquid composition should be
constantly agitated to prevent the segrega-
tion of the tetra-chloronaphthalene and may 1L
be flowed or otherwise located upon the base
of the record and there allowed to harden.
A composition such as described above re-

tains all the hardness of shellac, but has a
greater toughness and elasticity than shellac 80
and other qualities desirable in a composi-
tion for the formation of sound records.
The toughness is largely due to the felted
structure of crystals of tetra-chloronaph-
thalene in the shellac. It may be remarked 85
that tetra-chloronaphthalene has perhaps
the most powerful tendency of any organic
substance to cr}rstallize from amorphous
materials.

The term " tetra-chloronaphthalene " is a 90
trade designation for a product formed by
the chlorination of naphthalene, which crys-
tallizes as a felt of flexible, fibrous material.
It apparently is a mixture of various chlo-
rin substitution products of naphthalene 95
probably the tri-, tetra-, and penta- chloro-
naphthalenes, having substantially the same
average composition as tetra-chloronaph-
thalene.

As i\ suitable material for the base of my 100

improved record. I prefer to use montan
wax impregnated with about 7% of cotton
flock. The above named wax is a substance
of dark yellowish color somewhat resem-
bling discolored carnauba wax and is oh- 105

tained, as I am informed and believe, from
certain kinds of bituminous brown coal by a

certain process of extraction or solution.

The so-called " montan wax" is imported
into the United States from Germany and is 110
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a mineral wax obtained from certain kinds
of bituminous brown coal by extraction with
suitable solvents. Chemically, it consists of

a mixture of hydro-carbon acids combined
5 with fatty alcohols together with some free

fatty acids and hydrocarbons. By the use
of cotton flock or other fibrous material with
the montan wax. I secure a high degree of

durability for the base, the fibrous material
l o being completely penetrated and inclosed by

the wax-like material, and at the same time
controlling in a degree the expansion and
contraction of the base. If desired, inert

powders may be mixed with the montan
15 wax and fleck to further control the expan-

sion and contraction.

I have found that the specific composi-
tions for the base with flock and for the sur-

face material mentioned above have substan-
20 tially the same coefficient of expansion so

that there is no danger of the record becom-
ing cracked under changes of temperature.
I have also found that my improved record
is so durable that it may be dropped or even

25 thrown upon the floor with considerable
force without encountering any objection-

able injury. While, however, I prefer to

use the specific composition mentioned, my
invention is not limited thereto ; and I wish

UO it to be understood that my invention com-
prises all the modifications falling Avithin

the scope of the appended claims.

In order that my invention may be better

understood, attention is directed to the atc-

35 eompanying drawing forming part of this

specification and in Avhich I illustrate a cen-

tral longitudinal section of a cylindrical

sound record constructed according to my
invention.

4 In the drawing A represents the outer re-

cording layer or surface formed of a hard
tough composition such as the shellac and
tetra-chloronaphthalene mentioned above,

and B the base of cheaper material such as

montan Avax and cotton flock, and if desir- 45
able inert powders, such as chalk. While I
have shown a cylindrical record, my hwen-
tion is evidently applicable to disk records
as well.

Having now described my invention, what 50
I claim as new and desire to secure by Let-
ters Patent is as follows

:

1. A sound record comprising a surface
portion of a resinous material haA'ing crys-

tallized fibers distributed through the same, 55

and a base of montan wax impregnated with
fibrous material in such amount as to giA'e

the base substantially the same coefficient of

expansion as said surface portion, substan-

tially as described. 60

2. A sound record comprising a surface

portion of shellac and a halogenized naph-
thalene crystallizing as fibers distributed

through the shellac, and a base of montan
atax impregnated with fibrous material in 65

such amount as to give the base substantially

the same coefficient of expansion as said sur-

face portion, substantially as described.

3. A sound record comprising a surface

portion of shellac and a halogenized naph- 70

thalene crystallizing as fibers distributed

through the shellac, and a base of hard Avax-

like material impregnated with approxi-

mately 7% of fibrous material, substantially

as described. 75

I. A sound record comprising a surface

portion of shellac and a halogenized naph-
thalene crystallizing as fibers distributed

through the shellac, and a base of montan
ayax impregnated with approximately 7% 80

of fibrous material, substantially as de-

scribed.

This specification signed and witnessed

this 3rd clav of April 1911.

THOS. A. EDISON.
Witnesses

:

Frederick Bachmaxx.
Axxa B. Rlehm.

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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To all whom it may concern:

Be it known that I, Charles L. Hibbaed,

a citizen of the United States, and a resident

of East Orange, in the county of Essex and

5 State of New Jersey, have invented certain

new and useful Improvements in Phono-
graphs, of which the following is a descrip-

tion.

My invention has for its object the pro-

10 vision of improvements in phonographs
which are adapted more particularly for use

for commercial purposes, although obviously

the invention may be used in connection

with other t.ypes of phonographs.

15 Among the features of novelty of the pres-

ent invention are an improved recorder and
reproducer support carried by the traveling

carriage or carrier arm, and the provision

of means for operating said support so as to

20 bring either the recorder or reproducer into

operative position with respect to the record

surface, or for bringing the parts into such
position that both the recording and repro-

ducing styluses are entirely clear of the rec-

25 ord surface, so that the record cylinder can

be removed from or placed on the mandrel
without contacting with either of said

styluses, and the traveling carriage can be

shifted without injury to either the record

30 or reproducer and recorder. The traveling

carriage is provided with a sound conveying
tube to which an amplifying device or sound
conveying tube may be applied, and the said

tube is in communication with sound con-

35 veying ducts formed within the frame or

support which carries the recorder and re-

producer, the arrangement being preferably
such that when the recorder is in operative
position, there will be a sound passage lead-

40 ing in a straight line through the tube car-

ried by the carriage to the interior of the

recorder sound box and the reproducer will

be cut out; and when the reproducer is in

operative position, a devious or indirect

45 sound passage will lead to the reproducer
and the recorder will be entirely out of com-
munication therewith. Indicating means
are also provided for showing when the re-

corder and reproducer are respectively in

50 operative position, and when both are in in-

operative position. Means arc also provided

for locking the end gate which carries the

outer bearing for the mandrel shaft, so that

the end gate cannot be moved when either

55 the recorder or reproducer is in operative

position, the end gate being unlocked when
both the recorder and reproducer are in
inoperative position, that is, with their
styluses clear of the record cylinder. Means
are also provided for moving the feed nut t50

from engagement with the feed screw when
the recorder and reproducer are in inopera-
tive position. My invention also comprises
improved details of construction which will

be hereinafter fully set forth and claimed. 65

Reference is hereby made to the accom-
panying drawing, of which

—

Figure 1 is a plan view of a phonograph
constructed in accordance with my inven-
tion; Fig. 2 is an end elevation of the same 70

looking toward the right in Fig. 1; Fig. 3

is a section on line 3—3 of Fig. 1 ; Fig. 4 is

a rear elevation; Fig. 5 is a section on line
5—5 of Fig. 1 showing also an improved
form of sound tube coupling applied to the 75

traveling carriage ; Fig. 6 is a detail section
on line (5—G of Fig. 5 ; Fig. 7 is a section on
line 7—7 of Fig. 1 and shows the means for
starting and stopping the mandrel; Fig. 8

is a plan view partly in section of certain 80

parts of the starting and stopping mecha-
nism of Fig. 7, and Fig. 9 is a section on line
9—9 of Fig. 8.

In all of the views corresponding parts
are designated by the same reference nu- 85

merals.

The phonograph shown comprises a man-
drel shaft 1 and mandrel 2 mounted there-

on, the outer end of the mandrel shaft be-

ing formed with a pivot 3 which engages a 90

longitudinally adjustable bearing 4 carried
by the end gate 5 and secured in any desired
position by the set screw 10. The inner end
of the shaft 1 is formed with a tapering
shoulder 6, and an extension 7 of reduced 95

diameter, said latter parts being journaled
in a bearing 8 of corresponding shape and
carried by an upright formed integral with
the body or bed plate 9 (see Fig. 7). This
form of bearing is advantageous since any lOd

play which may be caused by wear between
the shaft and its bearings may be taken up
by a slight longitudinal movement of. the

mandrel shaft L, effected by properly ad-

justing the pivot block 1 carried by the end L05

gate 5. A spur gear 11 is fixed to the inner

end of the shaft 1 and drives the feed screw

shaft 12 by means of the gear train L3.

The said feed screw shaft L2 is provided

with the usual thread for engagement with HO
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the feed nut 14 for imparting a progressive

forward movement to the sound box carrier

arm or traveling carriage 15. This carriage

is in the form of a yoke extending trans-

it
versely with respect to the mandrel and
sleeved at its rear upon the rod 16. The
feed nut 14 is mounted on the end of a flat

spring 17 which is secured to the carriage

15 by the screw 18. This spring is so ar-

jq ranged as to normally hold the feed nut 14

in engagement with the feed screw 12, and
means are provided for pressing the spring
17 forward so as to release the feed nut from
the feed screw when the recorder and re-

15 producer are in inoperative positions, as

will be hereinafter described. The forward
end of the carriage 15 rests upon the hori-

zontal rod 19, which is carried bj1- the body
9, and said end is provided with an exten-

2o sion 20, which may be used for manually
shifting said carriage.

The carriage is capable of being raised so

as to turn upon the guide rod 16 and be
thrown back so as to fully expose the re-

25 corder and reproducer for any desired ma-
nipulation. Means are provided for lock-

ing the carriage in its operative position,

said means consisting of a latch 21 pivoted
on the screw 22 and provided with a hook

30 23 which is normally in engagement with
the rod 19, as shown in Fig. 5. In this posi-

tion the latch 21 locks the carriage 15.

Upon turning the latch 21 upon its pivot,

however, the carriage is unlocked from the

85 rod 19 and may be raised as above described.

As soon as the latch 21 clears the rod 19,

it falls into such a position that when the

carrier arm is returned to the position in-

dicated in dotted lines in Fig. 5, the latch

40 21 rests upon the upper surface of the rod
19, and the carriage may of course be moved
freely upon the guide rod 16. The latch 21
cannot move on its pivot beyond the posi-

tion shown on account of the engagement of

45 a stop 24 carried by the end of the latch in
position to engage the carrier arm.
The reproducer 25 and recorder 26 may

be of any approved construction, but I pre-
fer to use the particular form disclosed in

50 United States Patent No. 855,828 granted
June 4, 1907, to Edward L. Aiken. These
instruments are carried by a supporting
frame or slide 27, being inserted therein as

shown in Figs. 2 and 3, and secured by the

55 clamping screws 28. The slide 27, the de-

tails of which are shown in Figs. 3 and 6,

comprises a bod}'' formed with two sound
ducts or passages 29 and 30, one of which
leads to the reproducer and the other to the

60 recorder. When the reproducer is in opera-
tive position, as shown in Fig. 3, the passage
29 is in direct communication with the tube
31, carried by the carriage 15 and adapted
to receive the ustial amplifying horn or

65 sound conveying tube. When the slide 27

is moved so as to bring the recorder into

operative position the sound passage 30 is

in direct communication with the tube 31.

It will be observed that the arrangement is

such that when the recorder is in position 70
there is a direct and straight sound passage
through the tube 31 into the sound box of
the recorder, so that the sound waves will

not be weakened by deflection, whereby the
full force of the waves is utilized for cutting 75
the record groove. On the other hand, when
the reproducer is in operative position, the
air passage between the interior of the sound
box and the tube 31 will be somewhat de-
vious whereby certain of the sound waves 80
will be somewhat weakened, thus producing
the effect of a tone modifier or purifier for
cutting down the strength and improving
the quality of the sound waves, as is desir-

able in instruments of this character. It §5
should furthermore be noted that the sound
passages 29 and 30 are entirely separate
from each other, and that only one of these
passages will be in communication with the
tube 31 during the operation of the instru- 90
ment, whether for recording or reproducing.
The upper surface of the slide 27 and the

lower surface of the carrier arm 15, are
planed off to fit closely together and prevent
the escape of sound waves. These two parts 95
are held in engagement by means of a pair
of guide plates 32 which are secured by
screws 33 to the carrier arm 15, said plates
being formed with horizontal flanges 34
which engage corresponding grooves 35 100
formed in the side walls of the slide 27.

Means for operating the slide and thereby
bringing either the recorder or reproducer
into operative position as desired, or bring-
ing both out of operative position, are pro- 105
vided, and as shown, consist of a hand lever
35 pivoted on a screw 36 carried by the arm
15, the lower portion of said lever being en-
larged to form a toothed sector 37, which
engages a rack 38 formed on the flange 39 of no
a plate 40 secured to the bottom of the slide
27 by screws 41.

Means are provided for holding the slide

27 in three distinct positions, the first of
which is the position in which the recorder 115
will be in operative position with respect to
the record surface (Fig. 2) ; the next posi-
tion of the slide is an intermediate position
in which neither the recorder nor repro-
ducer wnl be in operative position (Fig. 5), 120
and finally there is a position in which the
reproducer will be in operative position
(Fig. 3). The said means for holding the
slide, as shown in Fig. 6, consists of a plug
42 situated in a recess 43 formed in the 125
carrier arm 15. The lower end of this plug
is rounded and the slide 27 is formed with
rounded depressions 44 adapted to be en-
gaged by the end of the plug 42, a small

.

spring 45 being placed above the plug in 7.30



1,119,157

order to press it downwardly into engage-
ment with one of said sockets. Said sockets

are three in number and are so placed as to

receive the plug 42 in each of the three posi-

5 tions of the slide 27, as pr<"7iously set forth.

In order to indicate to the user the vari-

ous positions of the slide 27, an indicator

plate 46 is preferably secured to the upper
side of the arm 15, as shown. This plate

10 is provided with the words " Reproducer ",

" Off " and " Recorder ", and these words
are so placed that when the slide is in such
position that the recorder is operative with
respect to the record, the pin 47 carried by

15 the lever 35 will be opposite the word " Re-
corder ". When the lever 35 is moved so as

to bring the pin 47 opposite the word " Off ",

the reproducer and recorder styluses will

both be off the record surface, and when the
20 pin 47 is opposite the word " Reproducer ",

the reproducer will be in operative position

with respect to the record surface. Thus,

the user can tell whether the instrument is

in suitable position for recording or for re-

25 producing, or for shifting the carriage or

changing the record cylinder by merely
glancing at the plate 46, and noticing which
word the pin 47 indicates.

As I have previously stated the record
30 cylinder should not be removed from or

applied to the mandrel except when both
the recorder and reproducer are in inopera-

tive position, so that the styluses are re-

moved from the record surface, in which
35 case the pin 47 of the lever 35 will be op-

posite the word " Off ". In order, however,
that the user, through carelessness, shall

not be able to remove or apply a record un-

less the parts are in proper position, I have
40 provided means for locking the end gate

5 in its closed position whenever either the

reproducer or recorder is in operative po-

sition, and for releasing the end gate only
when the indicating pin 47 is opposite the

45 word " Off " on the plate 46. These means
comprise the following instrumentalities:

A link 48 is pivoted at one end on a screw

49, carried by the slide 27, said link being
connected at its other end b}' a pivot pin

50 50 with an annular member 51. This mem-
ber is mounted upon the sleeve 52 to which
the carrier arm 15 is clamped, and is ca-

pable of oscillation thereon, concentric with
the guide rod 16. The lower portion of the

55 ring 51 is formed with a cam surface 53,

which bears against a longitudinally extend-

ing curved plate 54. This plate extends
parallel with the guide rod 16 and feed

screw 12, so that the ring 51 will be above
60

said plate in any position to which it may
be brought by the traveling carriage 15,

and said plate is provided with rearwardly
extending ears 55 which are pivoted upon
screws 56 carried by standards 57 integral

with the body 9. The plate 54 is so curved

as to partly inclose the feed screw 12 and
act as a shield or guard for said screw. A
coil spring 58 is applied to said plate 54
in such a way as to tend to move it from
the position shown in Fig. 5, to that shown 70

in Fig. 2, and therefore holds it against

the cam surface 53 of the ring 51. When in

the position of Fig. 2 and Fig. 4, the plate
locks the end gate in closed position, by
preventing inward movement of the rear- 75

ward extension 59 of the end gate (see Figs.

1 and 4). The plate 54 will be in locking
position at all times except when both the
recorder and reproducer styluses are off the
record, as shown in Fig. 5, in which case 80

the cam surface 53 of the ring 51 presses

the plate 54 down, thereby making it pos-

sible for the extension 59 of the end gate
5 to clear the plate 54. A spring 61 is se-

cured to the upright 62 of the body 9, and 85

is adapted to engage the rear end of the ex-

tension 59 on the end gate when the latter

is in its closed position, as shown in Fig.

1, said spring acting as a latch for said

end gate for holding it in its closed posi- 90

tion, but said spring releases said extension
59 when pressure is applied to the end gate
to open it, the handle 60 being provided
for this purpose.
The ring 51, in addition to carrying means 95

for causing the unlocking of the end gate,

is also provided with means in the form of

a cam surface 63 for pressing the feed nut
spring 17, and thereby releasing the feed
nut 14 from engagement with the feed 100

screw 12, when the recorder and reproducer
are in an off position, as shown in Fig. 5.

When either the recorder or reproducer is in
an operative position, the ring 51 will be
in such position that the feed nut will en- l° i3

gage the feed screw.

In order to indicate the position of the
recorder or reproducer with respect to the
surface of the record cylinder, a scale 64
is attached to or formed upon the front rod ii0,

19 and an index finger 65 is applied to the
latch 21 in proper position for cooperating
with the scale 64. In order to afford a
signal to the user that the carrier arm is

near the end of the record cylinder, a bell lic

66 is applied to the body 9, and the same is

adapted to be operated by a vertical rock
shaft 67, which is journaled within the body
9, and is provided with a rearward exten-

sion or projection 68, which is in the path ]2 °

of a pawl 69 (see Fig. 5), which is pivoted

to the forward portion of tb" arm 15.

I will now describe the mechanism for

starting and stopping the rotation oi the

mandrel shaft 1. Within the upright 70 of 125

the base 9, and secured by a set screw 71.

is a sleeve 7J which forms a bearing for i

shaft 73 upon one end of which is secured a

driving pulley 7-1 which may be continu-

ously operated by a belt from any suitable 130
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motor, such as an electric motor, and upon
the opposite end of the shaft 73 is secured

a clutch member 75. Upon the reduced end
of the shaft 1 is a slidable clutch member

5 76,- having teeth adapted to engage the teeth

of the clutch member 75, in the usual man-
ner (see Fig. 1), in which case the shaft 1

will be driven by the shaft 73. The clutch

member 76 is adapted to be operated by a
10 lever 77, pivoted at 79 and formed with a

fork at its upper end, which engages a

groove 78 formed in the clutch member 76.

Pivoted to the lower end of the lever 77 is

a link 80 which at its opposite end is pivoted
15 to an arm 81 projecting downward from a

sleeve 82 secured upon one end of the tubu-

lar shaft 83. The link 80, as shown, is com-
posed of a rod threaded within a sleeve

whereby the length of the link may be ad-
20 justed as will be evident. Upon the for-

ward end of the hollow shaft 83 is secured a

beam 84, and connected to the respective

ends of the said beam are a pair of buttons

85, which may be marked respectively
25 "Start" and "Stop*' (see Fig. 8). The parts

described are so arranged that upon depress-

ing the left hand button as shown in Fig.

7, the link 80 will be drawn toward the

right, and the upper end of the lever 77
30 moved to the left thereby bringing the

clutch member 76 into engagement with the

clutch member 75. Upon depressing the

right hand button the clutch member 76 will

be brought out of engagement with the
35 clutch member 75, and the mandrel will

therefore be stopped. These buttons are

adapted to be operated by the finger of the

person using the instrument. In some
cases, however, it is desirable to effect the

40 starting and stopping of the mandrel by a

pedal or foot device, and in order that the

mandrel may be operated according to either

of these methods, I provide a shaft 86 which
is sleeved within the holow shaft 83 and

45 extends rearward through the cabinet of the

machine, being sleeved within a down-
wardly extending lug 87, which is integral

with the body 9. The shaft 86 may be
operatively connected with the sleeve 83 by

50 a thumb screw 88, which is threaded in the

beam 84, and is adapted to pass through
an opening in the sleeve 83, so as to act as a

set screw for uniting the shaft 86 with the

said sleeve and beam. When the screw 88
55

is in the position of Fig. 9, the sleeve 83 can-

not be operated by the shaft 86. This shaft

may be connected to any kind of an operat-

ing device and for this purpose I attach to

the rear end of the shaft an angular arm
89. A coil spring 90 is applied to the shaft

86 in such a way as to tend to rotate the

shaft in the direction for stopping the rota-

tion of the mandrel. When the shaft is

operated to start the mandrel the spring is
65 "laced under elastic stress, and upon the

60

shaft 86 being released the spring 90 restores

the shaft 86 to its original position, thereby
separating the clutch members 76 and 75
and causing the mandrel to cease rotation.

A screw 91 is threaded in one end of the 70
beam 84 and acts as an adjustable stop for
the same, by engagement with the body 9.

The upper end of the sound conveying
tube 31 forms a nipple upon which majr be
placed the combined coupling and horn sup- 75
port which comprises a body 92 having an
opening adapted to fit snugly upon the end
of the tube 31, and a rounded annular flange

93 adapted to cooperate with a similar flange

94 carried by the tube 95 forming therewith 80

a hollow ball and socket joint. The body
92 is also provided with an arm 96 rigid

therewith and provided with a screw 97,

which passes through a slot 98 formed in a

link 99. A nut 100 is provided for drawing 85

the head of the screw against the link 99,

thereby clamping the link to said arm 96.

One end of the link 99 is pivoted at 101 to

an arm 102 extending downward from a

ring 103, which surrounds and is pinned 90

to the tube 95. The parts described provide
means for angularly adjusting the tube 95

with respect to the body 92 and locking the

same together in any desired position of
adjustment. The tube 95 may be used as 95

a nipple upon which to place an amplifying
horn 104 or other sound conveying tube, or,

if desired, the tube 95 may be integral with
such horn or sound conducting tube, or may
be secured thereto in any desired manner. 100

The coupling just described is preferably
used in connection with an amplifying horn
104 for recording or reproducing. In case

a listening tube is used, I prefer to connect

the same with the tube 31 by the device 105

shown in Fig. 3 which consists of a plug
105 fitting closely within said tube 31 and
having a shoulder 106 adapted to engage the

end thereof. The plug is formed with a

central bore 107 and a nipple 108 upon 110

which the end of a rubber tube 109 may be

placed. This device fills up the space with-

in the tube 31, thereby preventing resonance

and purifying the tone of the instrument
during reproduction. It may, of course, be 115

entirety removed when the phonograph is

used for recording.

Inasmuch as the position of a given record

upon the mandrel depends upon the relative

sizes of the bore of the record and the ex- 12 °

terior of the mandrel, owing to the tapered
form of these parts, a change of tempera-
ture may cause a record when the attempt is

made to reproduce it to assume a position

with respect to the mandrel in which it is 125

farther to the left than when the record was
made, so that the reproducer carriage must
be capable of occupying a position farther

to the left than that in which it was started

when the record was made (on either the 13C
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same or a similar machine). In order that

this may be always possible, I provide a

movable stop 110, which normally occupies a

position, (see Figs. 1, 2 and 4) in which it

5 is in the path of the sleeve 52, to which the

carriage is secured, and therefore determines
the point upon the record surface at which
the record may be started. This stop, as
shown, is in the form of a lever pivoted on

10 a screw 111, secured to the frame, and hav-
ing a lug 112, said lever hanging by gravity
in the position of Fig. 2, wherein the short

end of the lever abuts against the rod 16.

In this position the lug 112 is in the path
15 of the sleeve 52, when moved toward the left.

Whenever it is necessary to move the said

sleeve farther toward the left, the lever 110
may be turned on its pivot, until the lug 112
clears the sleeve 52, in which case, the sleeve

20 may be moved until it contacts with that
part of the frame which carries the end of
the rod 16. As soon as the sleeve 52 is fed
far enough toward the right, the lever 110
will drop into its normal position, in which

25 it acts as a stop for said sleeve.

Having now described my invention, what
I claim is:

1. In a phonograph or talking machine,
the combination of a support for a record

30 tablet and means for rotating the same, a

frame carrying a recorder and a reproducer
having separate sound boxes arranged on
opposite sides of the axis of said support,

and a second support along which said
35 frame is slidable in a direction transverse to

the axis of the record tablet support for

bringing either said reproducer or said re-

corder into operative engagement with the

record tablet surface, substantially as de-
40 scribed.

2. In a phonograph or talking machine,
the combination of a support for a record
tablet and means for rotating the same, a

hollow frame, a recorder comprising a sound
45 box in communication with the interior of

said frame, a reproducer comprising a sound
box separate and distinct from that of said

recorder, said reproducer sound box being
also in communication with the interior of

50 said frame, a traveling carriage and means
for movably supporting the said frame upon
said carriage in such a manner as to per-

mit either the recorder or reproducer to be
brought into engagement with the record

55 surface as desired, substantially as set forth.

3. In a phonograph or talking machine,
the combination of a record tablet support
and means for rotating the same, a carriage

movable transversely with respect to said
co record surface, a sound conveying tube and

a hollow frame carried by said carriage, a
recorder and a reproducer having separate
sound boxes carried by said hollow frame
with their sound boxes in communication

65 with the interior thereof and aaid interior

being in communication with the tube car-

ried by said carriage, and means for shift-

ing said frame with respect to said carriage

for bringing said recorder and reproducer
into and out of operative position with re- 70
spect to the record surface, substantially as

set forth.

4. In a phonograph or talking machine,
the combination of a sound record tablet

support and means for rotating the same, a 75
frame, a reproducer and a recorder having
separate sound boxes, said frame having
sound passages formed therein, said pas-
sages being separate from and out of com-
munication with each other and leading re- 80
spectively to the sound boxes of the re-

corder and reproducer, a sound conveying
tube, and means for movably supporting
said frame with respect to said tube whereby
either of said sound passages may be 85
brought into connection with said sound
tube to the exclusion of the other, substan-
tially as set forth.

5. In a phonograph or talking machine,
the combination of a support for a record 90
tablet and means for rotating the same, a
carriage movable in a direction transverse to

the direction of movement of the record sur-

face, a frame carrying a recorder and a re-

producer having separate sound boxes, said 95
frame having sound passages formed there-

in, separate from and out of communication
with each other, and leading respectively to

the sound boxes of the recorder and re-

producer, and said frame being slidably 100
mounted upon said carriage, a sound con-
veying tube and means for so sliding said
frame with respect to said carriage that
either of said sound passages may be
brought into connection Avith said sound 105
tube to the exclusion of the other, substan-
tially as set forth.

6. In a phonograph or talking machine,
the combination of a support for a record
tablet and means for rotating the same, a 110
carriage movable in a direction transverse
to the direction of movement of the record
surface, a slide mounted upon said carriage
for supporting the recorder and reproducer,

means for moving said slide with respect to 115

said carriage, means for guiding said slide

in such movement, so arranged as to prevent
escape of air between said slide and car-

riage, and indicating means for designating
the position of said slide with respect to said 120

carriage, substantially as set forth.

7. In a phonograph or talking machine,
the combination of a rotatable record sup-

port, traveling carriage, and slide carried

by said carriage, said carriage being pro- 125

vided with a sound conveying tube station-

ary relatively to said carriage, and said

slide being provided with a recorder and a

sound duct leading into the sound box there-

of and being movable in a line lying in a 130
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plane transverse to the axis of the record

support for moving said recorder into and
out of operative position with respect to the
record surface, said sound duct being so

5 situated as to form with said sound tube a

straight direct path into the sound box of

the recorder when the latter is in operative
position with respect to the record surface,

substantially as set forth.

10 8. In a phonograph or talking machine,
the combination of a traveling carriage and
slide carried thereby, said carriage being
provided with a sound conveying tube and
said slide being provided with a reproducer

15 and a sound duct leading into the sound
box thereof, said sound duct being so situ-

ated as to form with said sound conveying
tube an indirect or devious path into the

sound box of the reproducer when the lat-

20 ter is in operative position with respect to

the record surface, substantially as set

forth.

9. In a phonograph or talking machine,
the combination of the traveling carriage

25 having a sound conveying tube, a hollow
frame carried by and movable with respect

to said carriage, a recorder and a reproducer
having separate sound boxes and sound pas-

sages formed in said frame, said passages
30 being separate from and out of communica-

tion with each other and leading respectively

to the sound boxes of the recorder and re-

producer, and being so formed as to provide
a direct path to the recorder when the same

35 is in operative position, and an indirect path
to the reproducer when the latter is in op-

erative position, substantially as set forth.

10. In a phonograph or talking machine,
the combination of the rotating mandrel,

40 traveling carriage and pivoted end gate car-

rying a bearing for the outer end of the
mandrel, a plate extending along the path
of said carriage and normally locking the
end gate in closed position, and means car-

45 ried by said carriage for engaging said plate

to unlock the end gate, substantially as set

forth.

11. In a phonograph or talking machine,
the combination of the rotating mandrel,

50 traveling carriage and pivoted end gate car-

rying a bearing for the outer end of the
mandrel, a movable support for the repro-
ducer or recorder carried by said carriage,

means for locking the end gate in closed po-
55 sition, and means actuated by the movement

of said support for unlocking the end gate,

substantially as set forth.

12. In a phonograph or talking machine,
the combination of the rotating mandrel,

60 traveling carriage and pivoted end gate car-

rying a bearing for the outer end of the
mandrel, a movable support for the repro-
ducer or recorder, means for locking the end
gate in closed position and means actuated

!

by the movement of said support and operat- 65
ing to simultaneously move the recorder or
reproducer out of engagement with the rec-

ord and unlock the end gate, substantially as

set forth.

13. In a phonograph or talking machine, 70
the combination of the mandrel, feed screw,

traveling carriage and pivoted end gate car-

rying a bearing: for the outer end of the
mandrel, a curved plate forming a guard
for the feed screw and normally locking the 75

end gate in closed position, and means for

moving said plate to unlock the end gate,

substantially as set forth.

14. In a phonograph or talking machine,
the combination of the rotatable record sup- 80
port, feed screw, traveling carriage and feed
nut carried thereby, a reproducer and a re-

corder having separate sound boxes, a sup-
porting device for said reproducer and re-

corder carried by and movable with respect 85

to said carriage, means for moving said de-

vice in a straight line extending transversely

with respect to said record support, and
means actuated by the movement of said
device relatively to said record support for 90

causing the disengagement of the feed nut
from the feed screw, substantially as set

forth.

15. In a phonograph or talking machine,
the combination of the mandrel, traveling 95
carriage, pivoted end gate carrying a bear-
ing for the outer end of the mandrel, means
for locking the end gate in closed position,

a cam carried by said carriage for unlocking
the end gate, and means for operating said 100
cam, substantially as set forth.

16. In a phonograph or talking machine,
the combination of the traveling carriage
and slide carried thereby, means for operat-
ing said slide to progress the same with 105
respect to said carriage in a straight line,

and locking means for holding said slide in
fixed position with respect to said carriage,
said means comprising a spring operated
pin in one member co-acting with spaced 110

recesses in the other member, substantially
as set forth.

17. In a phonograph or talking machine,
the combination with the rotating mandrel,
traveling carriage and the stylus carried 115

thereby, of means for preventing the re-

moval of a record from or the insertion of
a record upon said mandrel, a movable plate
extending along the path of said carriage
positioned to render said preventing means 120

effective or ineffective, and means carried
by said carriage for moving said plate to
render said preventing means effective or {
ineffective, substantially as set forth.

18. In a phonograph or talking machine, 125
the combination with the rotating mandrel,
traveling carriage and - the stylus carried
thereby, of means for locating said stylus
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in " on " or " off " position with respect to
the record on said mandrel, means for pre-

venting the removal of a record from or

the insertion of a record upon said mandrel,
5 a movable plate extending along the path
of said carriage positioned to render said

preventing means effective, and means car-

ried by said carriage and movable with said

stylus-locating means for moving said plate

10 to render ineffective said preventing means
when said stylus is located in "off" posi-

tion, substantially as set forth.

19. In a phonograph or talking machine,
the combination Avith the rotating mandrel,

15 traveling carriage and the stylus carried

thereby, of means for preventing the re-

moval of a record from or the insertion of

a record upon said mandrel, a support for

said stylus movable with respect to said

carriage, and means actuated by the move-
ment of said support with respect to said

carriage for rendering said preventing
means effective or ineffective, substantially

as set forth.

25 20. In a phonograph or talking machine,
the combination of the mandrel, feed screw,

traveling carriage, means for preventing
the removal of a record from or the inser-

tion of a record upon said mandrel, a curved
30 plate forming a guard for the feed screw

and normally acting to hold said prevent-

ing means in operative position, and means
for moving said plate to render said pre-

venting means ineffective, substantially as

35 set forth.

21. In a phonograph or talking machine,
the combination of the mandrel, traveling

carriage, a slide carried by said carriage

and movable with respect thereto, a stylus

4 carried by said slide and adapted to be
located with respect to a record on said

mandrel by such relative movement of said

slide, means for preventing the removal of

a record from or the insertion of a record
4 5 upon said mandrel, and means operated by

movement of said slide relative to said car-

riage for rendering said preventing means
effective or ineffective, substantially as set

forth.

50 22. In a phonograph or talking machine,
the combination of the mandrel, traveling

carriage, a slide carried by said carriage

and movable with respect thereto, a stylus

carried by said slide and adapted to be
55 located with respect to a record on said

mandrel by such relative movement of said

slide, a feed screw, a pivoted guard therefor,

and means for oscillating said guard by
movement of said slide, substantially as set

60 forth.

23. In a phonograph or talking machine,
the combination of the mandrel, traveling

carriage, means for preventing the removal
of a record from or the insertion of a record

upon said mandrel, a cam carried by said 65
carriage and movable to render said pre-
venting means effective or ineffective, and
means for thus moving said cam, substan-
tially as set forth.

24. In a phonograph or talking machine, 70
the combination with a support for a record
tablet, means for rotating the same, and an
arm having a sound conveying passage
therein, said arm and record support hav-
ing a relative feeding movement in a direc- 75

tion transverse to the direction of the rotary
movement of the record surface, of a slide

mounted upon said arm, said slide carrying
two sound boxes each having a diaphragm
mounted therein, the sound passages of the 80

sound boxes being separate and out of com-
munication with each other, and means for
so shifting said slide with respect to said

arm that the sound passage of either of saia
sound boxes may be brought into communi- 85

cation with said sound conveying passage
of said arm to the exclusion of the other,

substantially as set forth.

25. In a phonograph or talking machine,
the combination of a support for a record 90

tablet and means for rotating the same, a
carriage movable in a direction transverse
to the direction of movement of the record
surface, a slide mounted upon said carriage,

said slide carrying two sound boxes each 95

having a diaphragm mounted therein, the
sound passages of the sound boxes being
separate and out of communication with
each other, a sound conveying tube mounted
on said carriage, and means for so shifting 100

said slide with respect to said carriage that
the sound passage of either of said sound
boxes may be brought into communication
with said sound conveying tube to the exclu-

sion of the other, substantially as set forth. 105

26. In a phonograph or talking machine,
the combination of a support for a record
tablet and means for rotating the same, a
carriage having a sound conveying passage
therein and movable in a direction trans- HO
verse to the movement of the record surface,

and a slide supporting a plurality of sound
boxes each provided with a diaphragm, the

said slide being movable upon said carriage

so as to bring either sound box and dia- H5
phragm into operative position and being
supported by said carriage in close contact

therewith so that an air tight connection is

formed between the sound passages of said

sound boxes and said carriage, substantially 120

as set forth.

27. In a phonograph, the combination with

a carriage provided with a way, of a plu-

rality of sound boxes movably mounted on
said way and respectively adapted to be 125

brought' into operative position.

28. In a phonograph, the combination of

a carriage provided with a way, a cover for
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said way having sound-conveying connec-

tions, and a plurality of sound boxes mount-
ed on said way beneath said cover and re-

spectively adapted to be brought into regis-

5 ter with said connections.

29. In a phonograph, the combination of

a carriage provided with a way; two sound
boxes movably mounted on said way and
provided with a rack, a sound box being

10 operativery disposed when occupying a po-
sition on said way intermediate between the
ends thereof; and a member rotatably

mounted on said carriage and provided with
gear teeth engaging such rack, whereby

15 either sound box may be operatively posi-

tioned as desired.

30. In a phonograph or talking machine,
the combination of a support for a record
tablet and means for rotating the same, a

20 carriage movable in a direction transverse

to the direction of movement of the record
surface, a slide mounted upon said carriage,

said slide carrying two sound boxes each

having therein, aa diaphragm mounted
sound conveying tube mounted on said car- 25

riage, and means for so shifting said slide

with respect to said carriage that either of
said sound boxes may be brought into com-
munication with said sound conveying tube
to the exclusion of the other, substantially 30

as set forth.

31. In a phonograph or talking machine,
the combination of a support for a record
tablet, a second support provided with a
way, and a plurality of sound boxes mov- 35

ably mounted on said way and respectively

adapted to be brought into operative posi-

tion with respect to the surface of the rec-

ord tablet, substantially as described.

This specification signed and witnessed 4C

this 21st dav of November, 1907.

CHAS. L. HIBBAED.
Witnesses

:

Frank D. Lewis,
Chas. F. Eobson.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern:
Be it known that I, Adolph F. Gall, a

citizen of the United States, and a resident

of West Orange, in the county of Essex and
5 State of New Jersey, have invented certain

neAv and useful Improvements in Phono-
graphs, of which the following is a descrip-

tion.

My invention relates to phonographs and
10 more particularly to an improved connection

between the reproducer and sound conveying
or reproducer arm of a phonograph.
The principal object of my invention is to

provide an improved connection particularly

15 adapted for use with a mechanically fed
sound conveying arm whereby the repro-

ducer is capable of adjusting itself to irreg-

ularities in the record groove and of being
readily lifted from the record surface.

20 Another object of my invention is to pro-

vide an improved means for lifting the re-

producer and positioning the same on the
record surface.

Other objects of my invention will appear
25 more fully in the following specification and

appended claims.

In order that my invention may be more
fully understood, attention is hereby direct-

ed to the accompanying drawing forming
30 part of this specification and in which

—

Figure 1 is a side elevation of my im-
proved device applied to a reproducer and
reproducer arm; Fig. 2 is a central vertical

section of the reproducer arm and my im-
35 proved connection, the reproducer being

shown in side elevation ; Fig. 3 is a plan view
of the reproducer and the connection for se-

curing the same to the reproducer arm;
Fig. 4 is a section taken on line 4—4 of Fig.

40 3 ; and Fig. 5 is a fragmentary elevation of

my improved positioning means.
In all the views, like parts are designated

by the same reference numerals.
Referring to the drawings, the numeral 1

45 represents a reproducer provided with a

stylus arm 2 having connected therewith at

its lower end a reproducing stylus 3. The
arm 2 is provided on opposite sides thereof

with pivots 4, whereby the same is pivotally

50 mounted in brackets 5 mounted on a plate

6 which is secured in any desired way to the

body of the reproducer.

The numeral 7 represents a hollow neck

3 . adapted to be connected with the sound con-

veying arm 8 by a hollow connection 9 so 55
that the sound vibrations may be transmit-
ted from the reproducer to any suitable am-
plifying means (not shown). The connection
9 comprises a hollow member 10 adapted to
be detachably engaged with the outer sur- 60
face of the neck 7, the member 10 being pro-
vided with a substantially hemispherical
socket 11 adapted to receive a sound convey-
ing member 12 having a curved outer surface
fitting loosely in the socket 11. The member 65
10 is connected to the member 12 by alined
pivots 13, on which it is horizontally mov-
able. The side of the member 12 opposite
to that engaged within the member 10, fits

loosely in the substantially hemispherical 70
socket 14 formed in a sound conveying
member 15 which is adapted to detachably
engage within the sound conveying arm 8,

the member 15 being pivoted for vertical

movement relatively to the member 12 by 75
alined pivots 16 secured to the member 12
and having their axes at right ancles to the
axes of the pivots 13. The axes of the pivots
13 and 16, as shown in the drawing, all lie

substantially in the same plane. In order to 80
permit free movement of the member 10 with
respect to the member 15, these members are

spaced a slight distance apart, as shown in

Fig. 1, the pivots 13 and 16 extending
through ears or projections 17 and 18 re- 85
spectively on the members 10 and 15 respec-

tively. Recesses 19 and 20 of sufficient size

to loosely receive the projections 17 and 18

but coacting therewith to limit the lateral

as well as the up and down movement of the 90

reproducer are formed opposite the said

projections in the members 15 and 10 respec-

tively. The members 10 and 15 are provided
with open ended longitudinal slots 10' and
15' so as to permit them to yieldingly en- 95

gage the neck 7 and the arm 8 respectively.

The slots in each member are preferably

placed diametrically opposite each other,

those in the member 15 being adapted to en-

gage a vertical rod 8' in the arm 8 to pre- 100

vent the connection 9 from turning in the

arm 8 and to limit the inward movement of

said connection. By means of the above

described connection, the reproducer is given

sufficient play vertically and laterally of the 105

record groove to permit it to follow the

irregularities in the record surface.

For positioning the reproducer with re-
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spect to the record surface, I provide an
arm or lever 20 having a substantially flat

horizontal portion 21 provided at its right

hand end with a curved portion 22 embrac-
5 ing the member 12 and mounted at its ends

on the pivots 16 outside of the projections

18. The opposite end of the portion 20 is

provided with a substantially vertically ex-

tending portion 23 curved at its upper end
10 as at 24 from which last named portion,

the lever projects to the left as shown at

25, being provided at its left hand end with
a finger hold 26. The portion 23 is pro-

vided with an aperture or recess 27 inclos-

15 ing a pin or projection 28 secured to the

reproducer. The aperture 27 is provided
at its lower portion with inclined converg-

ing walls, as shown, and is of sufficient size

to permit the projection 28 to move freely

20 therein when the reproducer is tracking the

record. By grasping the arm or lever 20

at the finger hold 26, the lever may be lifted

to bring the projection 28 into engagement
wTith the inclined walls of the aperture 27

25 so as to position the reproducer centrally

with respect to the arm 8 as shown in Fig.

5 and also to permit raising of the repro-

ducer from and positioning of the same on
the record surface. The arm 20 has a

30 tendency to move by gravity into engage-
ment with the reproducer; and in order to

prevent said engagement while the repro-

ducer is tracking the record groove, a slot

29 is formed in the portion 21 of the said

35 arm, the right hand end of this slot en-

gaging with the upper pivot 13 to prevent
downward movement of the left hand end
of the said arm.
While I have described and shown the

40 preferred embodiment of my invention,

many changes may be made therein with-

out departing from the spirit thereof; and
I do not. therefore, wish to be limited to

the specific structure shown and described.
45 What I claim as new and desire to secure

by Letters Patent of the United States is

as follows :

—

1. In a device of the class described, the
combination of a sound conveyer, a repro-

50 ducer, and a hollow member intermediate
and communicating with said conveyer and
reproducer, said conveyer and reproducer
being pivotally connected to the outside of

said member for movement respectively
55 about axes lying at an angle to each other

and substantially in the same plane, sub-

stantially as described.

2. In a device of the class described, the
combination of a sound conveyer, a repro-

60 ducer, and a member communicating with
said conveyer and reproducer and having a
curved outer surface, said conveyer and re-

producer being nrovided with means fitting

loosely about said curved outer surface and
65 pivotally connected to said surface for

movement respectively about axes lying at

an angle to each other and substantially in

the same plane, substantially as described.

3. In a device of the class described, the
combination of a hollow connection for a 70
reproducer, a hollow connection for a sound
conveyer, and a hollow member communi-
cating with said connections, said connec-
tions being pivoted to the outside of said
member for movement respectively about 75
axes lying at right angles to each other and
substantially in the same plane, substan-
tially as described.

4. In a device of the class described, the
combination of sound conveyer, a repro- 80
ducer, and a member communicating with
said conveyer and reproducer, said conveyer
and reproducer being provided with means
fitting loosely about the outer surface of
said member and pivotally connected to said 85
surface for movement respectively about
axes lying at an angle to each other and
substantially in the same plane, and said
means being provided with means for limit-

ing the relative movement of said conveyer 90
and reproducer, substantially as described.

5. In a device of the class described, the
combination of a sound conveyer, a repro-
ducer, and a member communicating with
said conveyer and reproducer, said conveyer 95

and reproducer being provided with means
fitting loosely about the outer surface of
said member and pivotally connected to said
surface for movement respectively about
axes lying at an angle to each other and sub- 100
stantially in the same plane, and said means
being provided with a projection for limit-

ing the relative movement of said conveyer
and reproducer, substantially as described.

6. In a device of the class described, the 105

combination of a hollow reproducer connec-
tion provided with a projection, a second
hollow connection provided with a projec-

tion, and a hollow member communicating
with said connections, and means coacting 110
with said projections fcr pivoting said con-
nections to the outside of said member for
movement respectively about axes lying at

an angle to each other and substantially in

the same plane, substantially as described. 115

7. In a device of the class described, the
combination of a reproducer arm, a repro-
ducer, a universal joint between said arm
and reproduced, and a manually operable
member extending upwardly from said 120

joint for lifting said reproducer, said repro-
ducer and member being provided with co-

acting means comprising a projection and
an opening in which said projection is lo-

cated, the walls of said opening normally 125
permitting free universal movement of said
reproducer but being adapted to engage said
projection to permit the reproducer to be
lifted by said member, substantially as de-

scribed. 130
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8. In a device of the class described, the

combination of a reproducer arm, a repro-

ducer, a connection between said arm and
reproducer permitting up and down move-
ment of said reproducer, lifting means for

said reproducer comprising a member tend-

ing to move into engagement with said re-

producer, and means normally preventing
such engagement, substantially as described.

9. In a device of the class described, the

combination of a reproducer arm, a repro-

ducer, a connection between said arm and
reproducer permitting up and down move-
ment of said reproducer, lifting means for

15 said reproducer comprising a lever tending
to move into engagement with said repro-

ducer, and means normally preventing such
engagement, substantially as described.

10. In a device of the class described, the
20 combination with a reproducer arm, a re-

producer provided with a projection, and a

universal joint between said arm and repro-

ducer, of a pivoted arm or lever provided
with an opening adapted to receive the pro-

25 jection on the reproducer, the said opening
normally permitting free universal move-
ment of said reproducer but having walls

adapted to engage said projection to lift

the reproducer from the record surface, sub-
30 stantially as described.

11. In a device of the class described, the
combination with a reproducer arm, a re-

producer provided with a projection, and a
universal joint between said arm and repro-

35 ducer, of a pivoted arm or lever provided
with an opening adapted to receive the pro-
jection on the reproducer, the said opening
normally permitting free universal move-

ment of said reproducer but having walls
adapted to engage said projection to lift the
reproducer from the record surface, and a
stop to limit the downward movement of
the said arm or lever, substantially as de-
scribed.

12. In a device of the class described, the
combination with a reproducer arm, a re-

producer provided with a projection, and a
universal joint between said arm and repro-
ducer, of a pivoted arm or* lever provided
with an opening adapted to receive the pro-
jection on the reproducer, the said opening
normally permitting free universal move-
ment of said reproducer, but permitting en-
gagement of said arm with said projection
to lift the reproducer from the record sur-

face, and to center the same with respect to

said reproducer, substantially as described.
13. In a device of the class described, the

combination of a hollow reproducer connec-
tion provided with a projection and a re-

cess, a second hollow connection provided
with a projection and a recess, a hollow
member communicating with said connec-
tions, the projection on each of said con-
nections being arranged opposite the recess

in the other connection, and means coacting
with said projections for pivoting said con-
nections to said member for movement re-

spectively about axes lying at an angle to

each other, substantially as described.

This specification signed and witnessed
this 3rd day of April 1911.

ADOLPH F. GALL.
Witnesses

:

Frederick Bachmann,
Anna E. Klehm.
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To all whom it may concern:
Be it known that I, Clinton E. Woods,

of Bridgeport, Connecticut, have invented

a new and useful Improvement in Sound-
5 Boxes, which improvement is fully set forth

in the following specification.

This invention relates to sound boxes
intended for use with laterally undulating
or "zig-zag" sound records.

10 Heretofore in sound boxes for talking

machines, it has been proposed to mount
the diaphragm between two rings or gas-

kets of elastic material composed of a suit-

able length of small rubber tubing bent into

15 circular form, the whole being secured in

position in the diaphragm head under com-
pression. In wholesale manufacturing op-

erations, these pieces of small rubber tubing
are liable to be cut either a fraction of an

20 inch too long or too short", thereby causing
either an overlapping of their adjacent ends
or failure of the ends to meet when in posi-

tion in the sound box. Moreover when the

parts are assembled, it has been found that

25 in many cases the compression is not uni-

form. Any or all of these causes give rise

to variations and defects in the character of

the reproduction.
In the manufacture of sound boxes prior

30 to the present invention, various attempts
have been made to secure the most advan-
tageous relation between the stylus bar and
its needle on the one hand, and the sound
box and its diaphragm on the other. Spring

35 tension has been applied in one direction or

the other, and it has even been proposed to

provide two opposing spring tensions in or-

der to produce an equilibrium. But in

manufacturing sound boxes on a large scale,

4 it has been found impractical, because of the

unavoidable variations (even though mi-
nute) in the quality of the springs and con-

sequently their action upon the parts in-

volved, to secure the desired equilibrium.
45 And this results in a great variation in the

quality of the complete sound box and the

character of (he reproduction secured there-

from. Furthermore, it has been found diffi-

cult to secure the inner end of the stylus

50 bar to the diaphragm in such a manner as

to unite the same effectively to the dia-

phragm without danger of separation there-

from and without affecting the diaphragm

in such a manner as to injure or alter the
reproduction or the vibration of the dia- 55
phragm under the influence of the undula-
tions of the sound record. If the stylus bar
is secured to the diaphragm by cement, it is

found that it is liable to break loose, and
moreover the cement itself is liable to ex- CO
tend over different areas in different speci-

mens. When an effort is made to clamp the
stylus bar to the diaphragm by a screw and
nut construction, the tightening of the nut
tends to distort the diaphragm and to place 65

the same under a torsional strain at the
point of union. These differences also tend
to introduce variations in the character of
the reproduction secured from sound boxes
otherwise exactly alike. In short, in sound 70

boxes as heretofore constructed, and par-
ticularly when manufactured in large num-
bers by a large number of workmen; it has
been found exceedingly difficult to produce
such sound boxes in large numbers which 75

shall be uniformly perfect in the reproduc-
tions secured therefrom, because of varia-

tions in the gaskets and the compression
thereof, because of the failure to secure ex-

act equilibrium in the stylus bar mounting, 80

and because of the failure to secure the
stylus bar to the diaphragm effectively and
at the same time without modifying the vi-

bratory character of the diaphragm itself.

The presence of any one or all of these de- 85

fects results in variations in the character
of the reproduction which cause the sound
box, when tested at the factory, to be dis-

carded, and in actual operation it has been
found that a very large percentage of sound 90

boxes, when tested, have to be discarded be-

cause of variations due to one or more of

the causes mentioned above.

The object of the present invention is to

provide a sound box which can be manu- 95

factured in wholesale quantities and which
shall nevertheless give uniform results in

the quality of the reproduction obtained

thereby, which shall be simple in construc-

tion, easily assembled and disassembled for 100

inspection or repair, and which can be,

manufactured at a minimum cost.

With these objects in view, the invention

consists of a diaphragm mounted in a single

integral ring of elastic material, such as soft 105

rubber of fine quality, and secured in a head
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in the form of a cup by any suitable means,
such as a screw ring, for imparting uniform
compression to the ring of elastic material,
and a stylus bar preferably formed of a

I single piece of forged metal of uniform
texture and quality pivotally mounted upon
the frame of the sound box and securely at-

tached to the diaphragm without placing
the latter under any torsional strain. Pref-

10 erabl}T the inner end of the stylus bar is bent
and screw-threaded and extended through a

central opening in the diaphragm, with a

small fiat washer on either side of the dia-

phragm, which washers with the interposed
!': diaphragm are clamped between two nuts

screw-threaded onto the end of the needle
bar. By this means, a sound box is secured
which is exceedingly simple in construction

and cheap to manufacture, but which never-

2£ theless may be manufactured in large num-
bers by a large number of workmen without
variation in the diaphragm mounting or the
needle bar mounting, or in the attachment
of the needle bar to the diaphragm, with the

25 result that discards in the manufacture are

almost entirely eliminated, and the quality

of the reproduction secured is practically

uniform.
The inventive idea involved is capable of

30 having a variety of mechanical expressions,

one of which, for the purpose of illustrating

the invention, is shown in the accompanying
drawings, but it is to be expressly under-
stood that the drawings are for the purpose

3 5 of illustration only and are not designed to

define the limits of the invention, reference

being had to the appended claims for this

purpose.
In said drawings:—Figure 1 is a plan

43 view ; Fig. 2 is a side elevation partly in sec-

tion; Fig. 3 is an enlarged sectional detail

showing the manner of mounting the dia-

phragm in the frame or support; and Figs.

4, 5 and 6 are detail views showing the man-
45 ner of connecting the stylus bar to the dia-

phragm.
In said figures, in which like reference

numerals indicate corresponding parts, 1 is

the diaphragm frame or support, here shown
53 in the form of a cup having formed inte-

grally therewith a hub or neck 2 by means
of which the sound box is connected to the

tone arm. In the form chosen for illustra-

tion in the drawings, the diaphragm frame
5-5 or support is in the form of a cup whose

side walls 3 are arranged at right angles
to the bottom of the cup, the upper portion
of said side walls being formed with interior

screw-threads 4, and the diaphragm 5.

i formed of any suitable or desired material
is mounted in a single integral ring 6

formed of anv highly resilient material, as

soft rubber, the diaphragm being seated in

an interior groove or slit formed in the ring
6 n. which ring is held in position by any suit-

passing
which hubs

able means for slightly compressing it and
securing it in the frame or support 1, such
means being here shown in the form of a

ring or bezel 8, screw-threaded on its ex-

terior periphery to engage the threads 4 in 70
the frame or support. Preferably the dia-

phragm supporting ring 6 has formed on
its face adjacent to the ring 8 a groove 9

which, when the ring 8 is in position, forms
an air chamber. This groove 9 not only 75
serves as an air cushion, but also provides

a reduced portion of the rubber ring 6 on
either side of the groove, upon which the

ring 8 presses and thus insures, by reason

of the reduced surface, a closer contact and 80

more uniform bearing of the ring 8 upon
the resilient ring 6. While the ring 8 is

shown as a screw-threaded ring, any other

suitable means may be employed for com-
pressing and retaining the resilient ring G 85

in position.

The stylus bar 10 is composed of a single

piece of material, as drop-forged steel for

example, and has two hubs 11 extending lat-

e-rally from the sides thereof, the whole be- 90

ing preferably so proportioned that the cen-

ter of gravity of the stylus bar is on a line

through the center of its hubs,

s have countersunk recesses in

their ends forming bearings for pivot pins 95

12 Avhich are screw-threaded into ears 12'

formed on or secured to the margin of the

diaphragm frame or support and having
conical points which enter the countersunk
bearings in the hubs 11 of the stylus bar. 100

These screw-threaded pins 12 have lock nuts

13 screwed on the outer ends thereof which
project through the ears 12', thus enabling
the pivot bearings to be precisely positioned

and then locked securely in such position. 105

The stylus bar is provided with the usual

stylus receiving socket and set-screw 14 for

securing the stylus 15 therein. The inner

end of the stylus bar is turned at right an-

gles to the main portion of the inner arm 110

10 and at its extreme end is screw-threaded
to project through a central opening in the

diaphragm, the stylus bar being provided
with a suitable abutment against which the

diaphragm takes bearing. This abutment 115

may be in the form of a shoulder lfi. either

formed integrally with the stylus bar, as

shoAvn in Fig. 4, or preferably formed by
a washer 19 abutting a nut 17 on the stylus

bar. which nut is provided with a reduced 120

surface close to the bar, which reduction is

preferably secured by forming the nut
either conical or spherical, as shown at 18.

A washer 19 is then slipped over the stylus

bar. which washer has a flat side adjacent 125

to the diaphragm, the opposite side of the

washer being either also flat or slightly

convex, as shown in Fig. 6. A second
washer corresponding to the washer 19 is

then fitted over the stvlus bar with the flat 130
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side adjacent to the diaphragm, and the

whole secured in position by a nut 20 screw-

threaded onto the extreme end of the stylus

bar, which nut has its spherical surface 18

5
adjacent the second washer 19', which sec-

ond washer 1& may have its side adjacent

to the second nut 20 either flat, as shown in

Fig. 5, or convex, as shown in Fig. 6. In
case the flat shoulder 16 is integral with

10 the stylus bar, as shown in Fig. i, the dia-

phragm bears against such flat faced shoul-

der and the washer 19' is then placed under
the diaphragm and the convex faced nut
20 is screw-threaded thereon as in Figs. 5

15 and 0. And in either case, it will be ob-

served that the surface of the tightening

nut which bears against the washer is re-

duced to a minimum, thereby eliminating

the liability of the nut imparting any turn-

20 ing action to the washer, consequently
avoiding any tendency of placing torsional

strain upon the diaphragm when the nut is

tightened to lock the stylus bar to the dia-

phragm.

25 By mounting the diaphragm in the in-

tegral ring of soft rubber, the diaphragm is

evenly and uniformly supported throughout
its periphery and entirely restrained from
coming into contact at any point with the

30 metal of the frame or support, and as these

rings can all be made in a suitable mold and
of uniform material, all of the diaphragms
(when the sound boxes are made in whole-
sale quantities) will be mounted under iden-

35 tically the same conditions, and the large

body of resilient material constituting the

ring supports the diaphragm yieldingly in

the head of the sound box and tends to ab-

sorb any unusual shock due to undulations

40 of great amplitude in the record groove,

while at the same time transmitting with
perfect accuracy the vibrations due to un-
dulations of lesser amplitude, thereby avoid-

ing what is commonly known as " blasts
"

45 in the reproduction. Moreover, the resili-

ency of the ring is materially enhanced by
the presence of the air chamber secured by
the groove 9, and the effective contact of

the screw-threaded ring or bezel 8 with the

50 rubber ring is also increased. By screw-

threading the ring 8, means are provided
whereby the compression of the ring 6 may
be increased if found necessary for any rea-

son, such as the aging of the rubber.

55 The uniformity of construction and the

texture of the metal forming the stylus bar
10 is secured by drop-forging the bar, and
the perfect equilibrium of the bar is secured

by placing the axis or fulci*um of the bar
60 on a line passing through the center of

gravity of the bar. Moreover, the means by
which the said bar is secured to the dia-

phragm are such that there is no danger of

imparting any torsional or other strain to

65 the diaphragm, and therefore the parts may

be assembled in large quantities by various
Avorkmen and at the same time secure per-

fectly uniform results.

It will be observed that the sound box con-

stituting the present invention is one of few
parts, great simplicity of construction, read-

ily assembled under conditions guaranteeing
uniformity of action, and that, the dia-

phragm and the stylus bar are normally in

a state of equilibrium free from any tension ,*

or strain.

While, for the purpose of describing the
invention, the same has been set forth with
considerable particularity, it is not to be
understood that the invention is confined to

g 3
the specific details of construction or pro-
portion and arrangement of parts herein
set forth, since the same may be greatly

varied within the limits of the appended
claims, without departing from the inven- 8g
tion.

What is claimed is

:

1. In a sound box for talking machines,
the combination of a diaphragm frame or

support, a diaphragm yieldingly mounted 80
in said frame or support; a stylus-bar piv-

otally mounted on said frame or support and
extending parallel with said diaphragm
with its inner end screw-threaded and bent
at right angles to and extending through a 95
central perforation in the diaphragm, a pair
of flat washers on said stylus-bar and em-
bracing said diaphragm, and two screw-
threaded clamping nuts with spherical sur-

faces engaging the washers and clamping ^oc
them against the diaphragm.

2. In a sound box for talking machines,
the combination of a diaphragm frame or

support, a ring of elastic material mounted
in said frame or support and having an an- 105
nular groove or slot formed in its interior

wall to receive the diaphragm and an an-

nular groove or air chamber on its outer
face, a diaphragm mounted in said interior

groove or slot, and means retaining said no
ring in said frame or support under pres-

sure and sealing said air chamber or groove.

3. In a sound box for talking machines,
the combination of a diaphragm frame or

support and a diaphragm yieldingly mount- 115
ed therein, with a stylus-bar pivotally

mounted on said frame or support and pro-

vided with a screw-threaded arm having a

shoulder thereon, said arm extending
through a central perforation in the dia- i2(

phragm with the said shoulder abutting

one face of the diaphragm, a flat faced

washer on said screw-threaded arm and
abutting the other face of the diaphragm,
and a nut on said arm and having a splieri- 125

cal face bearing against said washer.

4. In a sound box for talking machines,

the combination of a diaphragm frame or

support, a soft rubber ring rectangular in

cross-section mounted in said frame or sup-
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port and having an annular air-chamber in

one of its lateral faces, a diaphragm car-

ried in an interior annular slit in said ring,

and means securing said ring in said frame
5 or support.

5. In a sound box for talking machines,
the combination of a diaphragm frame or

support in the form of a metallic cup, a

ring of elastic material seated in said cup
10 and provided with an interior annular slit

or groove, a diaphragm seated in said slit

or groove, means securing said ring in po-
sition in said cup under compression, a

stylus-bar formed of a single piece of forged
15 metal pivotally mounted on said frame or

support, and a spherical-faced nut on said

stylus-bar and clamping said bar to the dia-

phragm between two flat surfaces, one of

which is engaged by the spherical face of
said nut. 20

6. In a sound box for talking machines,
a screw-threaded stylus-bar, a centrally per-

forated diaphragm through which said bar
extends, two elements on said bar one on
each side of the diaphragm and each hav- 25

ing a flat face engaging said diaphragm,
and a clamping nut on said bar and having
a spherical surface engaging one of said
elements.

In testimony whereof I have signed this 30

specification in the presence of two subscrib-

ing witnesses.

CLINTON E. WOODS.
Witnesses

:

John R. Petrie,

John S. Griffith.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C."
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To oil whom it may concern

:

Be it known that I, Maximilian H.
Fischer, a citizen of the United States, re-

siding at East Orange, in the county of

5 Essex and State of New Jersey, have in-

vented certain new and useful Improve-
ments in Stylus-Holders for Graphophones
and like Instruments, of which the follow-

ing is a specification.

10 This invention relates to improvements in

stylus holders for graphophones and like

instruments.

By the use of my invention, the stylus of

a graphophone or like instrument will be

15 automatically gripped upon insertion into

the holder, and when pressed home during
the same operation will be held firmly and
rigidly in place and furthermore may be
readily, quickly and easily released and re-

20 moved by a simple manipulation. In this

way, the operation of the instrument is ma-
terially facilitated.

One of the greatest objections to the use

of hard rubber records is the trouble, annoy-

25 ance and time involved in adjusting, remov-
ing and readjusting the stylus in place after

each record has been played. In devices of
this kind, it is necessary that the stylus be
held firmly and rigidly in position so as to

30 communicate the full benefit of the vibra-

tions caused by its travel over the indenta-

tions in the record to the reproducing dia-

phragm, and it is furthermore desirable

that the stylus may be removed and re-

35 placed with great expedition.

By my invention I provide means for au-

tomatically gripping the stylus and means
for retaining the same rigidly in position.

In the accompanying drawings, Figure 1

40 is an elevation of a phonograph; Fig. 2 is

an enlarged view of the stylus holder and
accompanying parts; Fig. 3 is a longitudi-

nal section showing the stylus in place ; Fig.

4 is a similar view of a modified form of my
45 invention; Fig. 5 is a similar view of an-

other modified form; Figs. 6 to 10, inclu-

sive, illustrate a modified form of device

adapted to grip styluses either circular or
triangular in cross-section. In said figures,

50 Fig. 6 is an elevation of a stylus holder and
accompanying parts; Fig. 7 is a longitudi-

nal section showing the same gripping a

cylindrical stylus; Fig. 8 is a section on the
line 8—8 of Fig. 2 ; Fig. 9 is a longitudinal

55 section showing the device with a stylus of

triangular cross-section held in place; and
Fig. 10 is a section on the line 10—10 of
Fig. 9.

Referring now to Figs. 1 to 5 of the ac-

companying drawings, A designates phono- 60
graph box, B the disk, C the sounding fun-
nel and C the horn; D, the reproducing
mechanism, comprising the drum E, dia-

phragm F, having the vibrating lever G,
connected thereto at point /. H designates 65
a bridge device which may be conveniently
used in connection with my invention. I

designates a cylindrical casing connected to
the vibrating lever G through the bridge H.
The casing I is provided with an interior in- 70
clined face i at what I shall term its front
end and a tapering or conical hole i' which
forms a seat for the rear end of the stylus.

The tapering or conical seat V will engage
the rear ends of styluses of different thick- 75

nesses or varying diameters. The seat i' is

preferably formed in a separate metallic
piece and forced into the cylindrical casing
I from the rear thereof. It will be under-
stood that the casing I is made separately 80

from the bridge H and lever G and subse-

quently secured thereto. A carrier J ex-

tends within the casing I and is provided
with apertures ft in which apertures are
seated gripping devices, such as the balls L, 85

which impinge between an inclined portion
i and the stylus M when the latter is insert-

ed into the bore of the carrier. The carrier

J is also preferably provided with an out-

wardly extending rim or flange j to enable 90

the operator to manipulate the same to re-

move or replace the stylus. A spring K in-

terposed between the rear end of the casing
I and the carrier J, presses the carrier to-

ward the lower or conical end of the casing 96

and retains the gripping devices in normally
operative or gripping position.

In Fig. 4, I have illustrated a modified
form in all respects similar to Fig. 3, except
that instead of the conical seat i , which as 100

aforesaid is adapted to receive styluses of

a great many varying diameters, I have
illustrated a seat i adapted to receive sty-

luses of only two different diameters, that is

to say there are two concentric circular re- 105

cesses, one within the other and the smaller

one being the deeper of the two.

In Fig. 5 I have illustrated another modi-
fied form which is in all respects similar to

Fig. 3 above described, except that the car- HO
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10

rier J is provided with a rearward extension
j" which extends rearwardly and slides

backward and forward within a recessed

seat i
s in the part containing the conical re-

cessed seat for the stylus.

In Figs. 6 to 10, inclusive, I have shown
another modified form of stylus holder em-
bodying my invention, adapted to grip and
retain styluses of either circular or triangu-

lar cross-section. Referring now to said

Figs. 6 to 10, A' designates the drum, B' the

diaphragm, C' the vibrating lever connected

to the diaphragm at the point V and D' des-

ignates the usual bridge piece. E' desig-

15 nates a cylindrical casing preferably pro-

vided with an inclined face I' at one side

thereof. Fixed within the casing in any
suitable manner is what I shall term a socket

piece G' provided with a groove, or cut
20 out portion g\ triangular in cross-sec-

tion, extending longitudinally substantially

throughout the entire length of the piece G'.

The socket piece G' is provided with a rear-

ward extension and connects the entire de-
25 vice to the bridge D'. A spring-pressed

carrier F' carrying a gripping device such
as the ball H' is movable longitudinally rel-

ative to the casing and to the said socket

piece, and slides upon the edges of the tri-
so angular shaped groove or bore g' . The car-

rier F' is provided with an outward projec-

tion /' for the purpose of manipulation, and
a spring J' abuts between the carrier and a

portion of the socket piece G' which as

aforesaid is fixed in relation to the casing.

The spring J' of course normally forces the
carrier outwardly toward the insertion open-
ing and maintains the gripping device in

35 MAX. H. FISCHER.

Witnesses

:

R, V. Finn,
H. V. Holmes.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents.

Washington, D. C."
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normal gripping position and in engage-
ment with the inclined face of the casing.
The form of my invention illustrated in

Figs. 6 to 10 inclusive, is especially effective

in retaining styluses rigidly in place so as to
procure the full benefit of its vibrations.

By this construction the stylus is held rigidly
against the walls of the socket g' along its

entire length.

In Figs. 7 and 8 I have illustrated a cy-
lindrical stylus X held in place in my said
device, and in Figs. 9 and 10 I have shown
a stylus X' triangular in cross-section so

held.

Having described my invention, I claim:
A stylus holder for graphophones and

like instruments, comprising a casing pro-
vided with an inclined face converging to

its front end, a spring-pressed carrier mov-
able longitudinally relatively to said casing
and having a longitudinal bore for the in-

sertion of the stylus, gripping devices car-

ried by said carrier and moved transversely
of the line of movement of the carrier by
engagement with said inclined face to grip
the stylus upon insertion into the bore of
the carrier, means for preventing the stylus f;5

from wabbling and means extending out of

the casing for controlling the movement of
the carrier to release the stylus.

In witness whereof, I have signed my
name to the foregoing specification in the
presence of two subscribing witnesses.

55
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To all whom it may concern

:

Be it known that I, George F. Norris, a

citizen of the United States, residing at

Maiden, in the county of Middlesex and
5 State of Massachusetts, have invented new
and useful Improvements in Sound-Repro-
ducing Apparatus, of which the following

is a specification.

This invention relates to improvements in

10 sound reproducing apparatus otherwise
known as talking machines in which a rec-

ord is employed having a spiral or helical

groove adapted to be followed or traced by
an instrument commonly known in the art

15 as a needle. The needles as used in this con-

nection are constructed of a comparatively
soft metal or fiber, in order that they may
not injure or destroy the delicate surface of

the records and by being soft the tracing
20 of a single record usually suffices to wear

them out or at least destroy their efficiency;

consequently when it is desired to play a

record the second time or to start on a new
record a new needle must be supplied.

25 The object of the invention is to provide

a device adapted to maintain a plurality of

needles in readiness to be moved successively

into an operative position relatively to the

record of the machine thereby changing
30 from a used to an unused needle each time

a record is played until the supply has been
exhausted, or if it is so desired said supply
of needles may be successively presented to

said record or other records placed on the
35 machine and used the second time.

The object of the invention is further to

provide a suitable holder for said needles

Avhich is capable of firmly holding said

needles in their operative positions against
40 the record, said holder being constructed to

fit the usual needle socket provided in said

sound box.

The invention consists in the.combination
and arrangement of parts whereby the

45 above objects and certain other objects here-

inafter appearing may be attained, as set

forth in the following specification and par-
ticularly pointed out in the claims.

Referring to the drawings: Figure 1 is a
50 side elevation of a portion of a sound repro-

ducing apparatus or talking machine em-
bodying my invention, certain parts of said

apparatus being broken away to save space
in the drawings. Fig. 2 is a front elevation

55 illustrating the sound box in its operative

position against the face of a record, por-
tions of said record and the rotatable sup-
port therefor being broken away. Fig. 3
is a detail section, partly in elevation, of the
needle holder and means for rotating said 60

holder. Fig. 4 is a section, partly in eleva-
tion, taken on line 4—4 of Fig. 3. Fig. 5 is

a rear elevation of the needle holder.
Like numerals refer to like parts through-

out the several views of the drawings. 65

In the drawings, 6 is a casing adapted to
contain the usual type of motor used in op-
erating talking machines and which by
reason of its being so well known to those
skilled in the art is omitted from the draw- 70

ings. A turn table 7, which in the present
case is disk shaped, is mounted upon a spin-
dle 8 which protrudes from the casing 6 and
is operated by means of the motor within
said casing to rotate said turn table. A 75

record 9 in the present case of the type
known as a disk record rests upon the turn
table 7 and is revolved thereby, said record
having a spirally arranged laterally undu-
lated groove formed in its face. 80

A bracket 10 is secured to the side of the
casing 6 and has pivotally mounted thereon
a tone tube 11, the free end of which is

adapted to swing transversely of the face of
the record 9, said tube either leading to a 85

horn 12, as shown in Fig. 1, or if desired to
a sounding board not shown in the draw-
ings. A sound box 13 is pivoted at 14 to the
free end of said tone tube, said sound box
having a pivoted arm 15 whose inner end is 90

secured at 16 to the center of a diaphragm
17. The opposite end 18 of said pivoted
arm is provided with a socket 19 adapted to

contain needles of the various well-known
types, said socket being preferably triangu- 95

lar in shape and having a thumb screw 20
arranged to secure needles in place therein.

A needle holder 21 is secured to said sound
box and adapted to be rotated relatively

thereto, said holder being adapted to con- 10°

tain a plurality of needles 22 preferably uni-

formly spaced about the axis of said

holder 21.

As hereinbefore stated the holder 21 is

arranged to rotate relatively to the sound 105

box 13 preferably about a stud 23 the upper
end of which is triangularly formed and
adapted to (it the socket 1!) and to be held

therein by the thumb screw 20. A plurality

of projections 24 arc provided on the roar 310
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face 25 of the holder 21, said projections

forming recesses 26 corresponding to the
number of needles contained in said holder.

The stud 23 is provided with a lateral pro-

5 jection or pin 27 arranged to fit the recesses

26 and to be yieldingly held therein by a

spring 28, which encircles the stud 23 bear-

ing at one end against the collar 29 on said

stud and at the opposite end against the end
10 of the rotary member 21, the relative posi-

tions of said recesses 26 and the needles 22

being such that when said projection 27 is

in one of said recesses one of said needles

will be in contact with the disk 9, that is,

15 when the sound box 13 is in its operative

position, said projection preventing more
than one needle from contacting with said

record at one time.

During the operation of the apparatus the

20 turn table 7 is rotated and in turn imparts
a rotary motion to the record 9 during which
time one of the needles, carried by the holder

21, is placed within the groove formed in the

face of said record, whereupon the undula-

25 tions of said groove will impart a rocking
movement through said needle to the arm 15

which, in turn, vibrates the diaphragm 17,

while at the same time said sound box is

moving from the point near the periphery
30 of said record toward the center thereof

causing the tone tube 11 to be swung
about its pivot. When the end of the

groove in said record has been reached the

sound box is swung upwardly about the

35 pivot 11 into the position illustrated in dot-

ted lines Fig. 1, with one edge of said sound
box resting against the tone tube 11, while
the needles 22 are elevated or moved clear of

the record permitting said record to be re-

40 moved and another record placed on the ta-

ble, or the same record reversed as the case

may be.

The swinging of the sound box as de-

scribed is performed each time a record is

45 put on or taken off, the full line position of
the sound box in Fig. 1 illustrating the oper-

ative position thereof, while the dotted lines

illustrate the inoperative position of said

sound box. To accomplish the rotation of
50 the holder the distance between two consecu-

tive needles or to move a new needle into a
position to engage the record 9, the needle
holder 21 is rotated upon the stud 23 by
hand, if desired, but preferably automati-

65 cally during a predetermined pivotal move-
ment of said sound box, or at least during
the latter portion of the upward movement
of said sound box, by means preferably con-

sisting of an arm 30 secured to the tone tube
60 11, by a screw 31, a bracket 32 engaging said

tone tube 11 and properly positioning said

arm relativel}7 to said tube.

The upper end of the arm 30 is provided
with a spring 33 secured at 34 to said arm,

65 while the opposite end 35 is bent trans-

versely of the bod.y portion of said spring
and extends through a hole 36, and again
said spring is bent to form a stop 37. The
body portion of the spring 32 is arranged at

an angle to the arm 30 and is adapted to be 70

moved toward said arm for a limited dis-

tance, the outward movement thereof being
limited by the stop 37.

The position of the spring 33 is such that
as said sound box is swung upon the pivot 14 75

from its operative to its inoperative position
the portion 35 thereof will engage one of the

projections 24 on the holder 21 and cause
said holder to be moved longitudinally of
the stud 23 until the projections upon oppo- 80
site sides of the lateral projection 27 have
been disengaged from said projection, where-
upon a continued movement of said sound
box will cause said holder to be rotated un-
til the next recess is brought beneath the 85

projection 27. The spring 28 at this time
causes said holder 21 to return to its normal
position, thus locking the same in the de-

sired position.

Just as the projection 27 enters the next 90

recess the spring 33 escapes from the projec-

tion, which it has engaged in rotating said

holder, permitting said sound box to be
moved into a position against the tone tube
11 without further rotating said holder. 95

Upon the return movement of the sound box
to its operative position said holder strikes

the inclined body portion of said spring 33
and instead of being rotated thereby deflects

said spring without affecting the position of 100

the needles or said holder.

The capacity of the needle holder 21 may
be varied as desired, in the present instance
however twelve needles are shown which
permit tvelve consecutive operations when 105

the needles are to be used once, or if it is de-

sired to use the needles a second time the op-
eration may continue until twentj-four or
more records have been played after which
the holder may be removed by turning the HO
screw 20 and withdrawing the stud 23 from
the socket 19, while another holder with a
fresh supply of needles may be inserted or
the needles in said holder removed and other
needles placed therein in their stead. 115

It is essential that the needles be held
firmly in the holder 21 in order to prevent
any loss or absorption of the vibrations
transmitted by the record. As a preferred
means for securing the needles in the holder 120

21 a barrel 38 is provided, said barrel having
a plurality of radially disposed recesses 39
arranged at uniform distances from the axis
thereof, whose inner ends are adapted to re-

ceive the butts of the needles 22. A ring 40 125

is secured to the end of the barrel 38, said
ring having mounted therein a plurality of
pins 41 which register with the radial re-

cesses 39, said pins being slotted at 42 longi-

tudinally thereof and upon the side adjacent 130
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the needles 22 and into which said needles

are adapted to project.

A second ring 43 is adapted to encircle the

pins 41 and force said pins into the recesses

5 39 firmly against the butts of the needles,

said latter ring being provided with a flange

44 which facilitates the removal of said ring
from said pins when it is desired to remove
and replace the needles in said holder.

10 In the above description I have described

the preferred embodiment of my invention

for illustrative purposes and have disclosed

and discussed in detail the construction and
arrangement incidental to the particular :ip-

15 plication. It is however to be understood
that the invention is not limited to the mere
details or relative arrangement of parts,

neither to the specific application herein

shown, but that extensive variations or devi-

20 ations from the illustrated forms of the in-

vention may be made without departing
from the spirit and scope of the same.

Having thus described my invention what
I claim and desire by Letters Patent to se-

25 cure is:

1. A sound reproducing apparatus hav-
ing, in combination, a tone tube, a sound box
pivotally mounted on said tone tube, a mul-
tiple needle holder secured to said sound

30 box, means to position said holder on said

sound box with one of said needles in an
operative position, and means on said tone

tube adapted to be engaged by said holder

during a portion of the pivotal movement
35 of said sound box in one direction adapted

to move one needle out of and another
needle into said operative position.

2. A sound reproducing apparatus hav-
ing, in combination, a pivotally mounted

40 sound box adapted to be swung from an
operative to an inoperative position, a needle

holder secured to said sound box, said holder
adapted to contain a plurality of needles,

means to position said holder with one of
45 said needles in an operative position when

said sound box is in its operative position,

and means rendered operative by the move-
ment of said sound box from one of said

positions to the other adapted to move said
t>0 needle holder to present another needle to

said operative position.

3. A sound reproducing apparatus having,
in combination, a pivoted sound box adapted
to be swung from an operative into an inop-

55 erative position, a stud detachably secured
to said sound box, a needle holder rotatably
mounted on said stud, a plurality of needles
arranged about the axis of said holder,

means adapted to yieldingly retain said
60 holder in nonrotatable on to said stud,

and means rendered operative by the swing-
ing of said sound box from one of its posi-

tions to the other adapted to rotate said

needle holder the distance between two con-
05 secutive needles.

4. A sound reproducing apparatus having,
in combination, a tone tube, a sound box piv-

otally connected with said tone tube adapt-
ed to be swung thereon from an operative
to an inoperative position, a needle holder 70

secured to said sound box, said holder adapt-
ed to contain a plurality of needles, means to

position said holder with one of said needles
in an operative position, and an arm secured
to said tone tube adapted to be engaged by 75

said needle holder during the movement of
said sound box from one of said positions

to the other and to rotate said holder the
distance between two consecutive needles.

5. A sound reproducing apparatus hav- 80

ing, in combination, a tone tube, a sound
box pivotally connected to said tone tube
adapted to be swung thereon from an oper-
ative to an inoperative position, a needle
holder secured to said sound box, said holder 85

adapted to contain a plurality of needles,

means to position said holder with one of
said, needles in an operative position, an arm
secured to said tone tube, a spring on said

arm, and means on said holder adapted to 90

engage said spring during the movement of

said sound box in one direction from one of
said positions to the other and rotate said

holder a distance equal to the distance be-

tween consecutive needles. 95

6. A sound reproducing apparatus having,
in combination, a pivoted sound box, a needle
holder arranged beneath and adapted to be
rotated relatively to said sound box, said
holder adapted to contain a plurality of nee- 100

dies disposed about the axis thereof, means
to secure said needles in said holder, and
means rendered operative by a predeter-
mined pivotal movement of said sound box
adapted to successively present the needles 105

in said holder to the operative position

thereof.

7. A sound reproducing apparatus hav-
ing, in combination, a pivoted sound box
adapted to be swung from an operative into HO
an inoperative position, a stud detachably
secured to said sound box, a needle holder
rotatably mounted on said stud, a plurality

of needles arranged about the axis of said

holder, means adapted to retain said holder US
in nonrotatable relation to said stud, and
means rendered operative by the swinging
of said sound box from one of its positions

to the other adapted to rotate said needle
holder the distance between two consecutive 120

needles.

S. A sound reproducing apparatus hav-
ing, in combination, a pivotal sound box,

a stud detachably secured to said sound box,

a needle bolder rotatably arranged on said
'

'-' '

stud adapted to contain a plurality of

needles, a projection on said stud, means on
said holder adapted to engage said projec-

tion to prevent rotation of said holder, a

ing adapted to yieldingly retain said 1:i0
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holder in contact with said projection and
means rendered operative by a pivotal move-
ment of said sound box adapted to rotate

said holder.

5 9. A sound reproducing apparatus having,
in combination, a pivotal sound box, a stud
detachably secured to said sound box, a
holder roiatably mounted on said stud adapt-
ed to contain a plurality of needles, means

] o to secure said needles in said holder, a pro-
jection on said stud, means on said holder
adapted to engage said projection and pre-
vent the rotation of said holder, a spring

adapted to retain said holder in contact with
said projection and means rendered opera- 15

tive by a pivotal movement of said sound
box to disconnect said holder from said
projection and rotate said holder a predeter-
mined amount on said stud.

In testimony whereof I have hereunto set 20

my hand in presence of two subscribing
witnesses.

GEOEGE F. NOEEIS.
Witnesses

:

Sydxey E. Taft,
Margaret E. Horn.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents,

Washington, D. C"
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To all whom it may concern:
Be it known that I, William H. Schoon-

makes, of Montclair, in the county of Es-

sex and State of New Jersey, have invented

5 certain new and useful Improvements in

Attachments for Talking - Machines, of

which the following is a full, clear, and ex-

act description.

The object of my invention is to provide

10 a device which will automatically lift the

needle from the record of a phonograph or

talking machine when the needle has reached
the end of the record thus preventing the

needle from beai'ing on the unlined por-

15 tions of the record, plate or cylinder, to the
injury of the- machine, and the production
of discordant and unpleasant sounds.
The invention is especially intended for

use in connection with machines having
20 disk records rotating in their own plane,

though various of its principles are appli-

cable to other types of machines as will

hereinafter fully appear. In accomplish-
ing this purpose, I provide a device which

25 rests by its gravity on the record and turns
with it, and which carries a trip fastened to

engage a part en the sound box or repro-
ducer when the end of the record has been
reached, which trip thereupon lifts the

30 sound box and with it, the needle, disen-

gaging the latter from the disk or record and
holding it disengaged. This allows the ma-
chine to be stopped and parts to be read-
justed either to repeat the record or to place

35 a new one in the machine.
My machine also involves a means of ad-

justing the trip to various positions suited

to various records. This allows me to mark
the records with an indicating number or

40 other character, and then rapidly and easily

to adjust the trip for the new record that is

placed in position.

The invention involves various other fea-

tures of importance, all of which will be
45 fully set forth hereinafter and pointed out

in the claims.

Reference is made to the accompanying
drawings which represent as an example the
preferred form of the invention.

50 Figure 1 is a plan view of the de
showing it in position on a disk record and
illustrating the relative position of the
sound box or transmitter. Fig. 2 is a cen-

tral vertical wet ion, showing the parts for

55 effecting the adjusting of the trip. Fig. 3

is an enlarged plan view of the trip and its

connections. Fig. 3a shows a detail trans-
verse section of a portion of the trip, taken
on the line y

—
y, of Fig. 3. Fig. 4 is a detail

of the attachment on the reproducer for co- 60
action with the trip. Fig. 5 shows a side

view of the trip 25.

The body (10) of the device is construct-

ed preferably of metal and is sufficiently

weighted to bear firmly on the disk record 65
and turn with it. It may be removed and
adjusted at will. It is furnished with a bot-

tom plate (11) suitably fastened to the body
and this plate is preferably provided with
rubber pads or cushions (12) which set up 70
a friction between the body of the device and
the record, insuring that the body, does not
accidentally lose its proper position on the
record.

A bar (14) is located in a cavity (15) in 75

the body of the device just above the plate

(11) and this bar has one end arranged to
slide through an orifice (16) in the body
(10).
The outer end of the bar which carries the so

trip will be hereinafter fully described.
This bar is pivoted at 17 to an internally
toothed gear ring (18). The gear ring (18)
is located in the cavity (15) and is arranged
to move therein. It is clear that as this 85
ring or annulus turns, it will move the bar
14 inward or outward, said bar sliding in

and being guided by the opening 16. The
annulus (18) is in mesh with an idler gear
(19) and this in turn is in mesh with a pin- 90
ion (20). The pinion (20) is carried on an
arbor (21) which projects up through the
body (10) and is fastened to a thumb wheel

(22) mounted on the body. The thumb
wheel carries an indicator point (23) which 95

coacts with a scale (24) on the top of the
body (10). Consequently, by turning the
thumb wheel, the gears (20) and (19) are

rotated and the annulus (18) is caused to

move thus adjusting the distance that the 100

bar (14) projects from the body of the de-

vice. This bar (II) carries the trip (25).
The trip (25) is connected with the bar

through a pivot (26) which projects from a

block (27) fastened to two guide rods (28). 105

The bar (II) is also attached to (his pivot,

or pin (26) so that it may change its in-

clination to the guide rods (28)', which it

1. ill do as the bar IS moved in or out.

(27") indicates a set screw or other device 1 10

for fastening the trip at the desired angle
and preventing its loose movement around
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the pivot (26). By releasing this set screw,

the trip may be adjusted and then held at

the desired adjustment by tightening the

screw. The guide rods (28) run in suitable

5 passages formed in the body (10) of the

device. This construction, as will be seen,

permits the trip 25 to be moved radially in

or out, as the case may be, by in or out move-
ment of the bar 14 produced as above de-

IQ scribed ; and since the bars 28 are so guided
as to move rectilinearly, the trip also moves
rectilinearly, notwithstanding the angular
motion of bar 14. The screw 27a

, and the

slot in block 27 in which that screw works,

15 permits the trip to be adjusted with respect

to the bar 14.

The trip (25) is provided with a track

(29) which is curved in approximately an
arc similiar to the curvature of the record

20 lines on the disk. This track is at the true

edge of the trip and inclines upward, termi-

nating in a hook or stop (30) on the upper
end of the track. The track is beveled or

slanted downward toward its inner end and
25 this true edge which is the high edge is

formed with slight notches or kerfs (31),

the purpose of which will hereinafter ap-

pear. The trip also comprises a return

track (32). This starts at the upper end of

30 the track (29) and sweeps toward its oppo-

site end in approximate parallelism with the

track (29) and terminates in a stop or up-

turned end (33). The return track (32) is

also beveled or inclined downward toward
35 its inner edge.

Attached to the sound box or reproducer

or the arm which carries the same in any
convenient manner is a bearing (34) in

which an axle (35) is loosely arranged.

40 This axle carries at one end a beveled wheel

(36) and at the other end a head (37). Two
springs (38) are arranged on the ends of the

axle. The result of this construction is that

the wheel (36) is free to rotate and is also

45 allowed an axial movement whereby any in-

equalities in the operation or adjustment of

the various parts of the device are com-

pensated for.

In the operation of the device it is placed

50 in the center of the record and the thumb
wheel (22) is turned to adjust the trip so

that its track (29) is located at the point

on the record where it is desired to stop the

operation of the machine. By manipulation
55 of the set screw (27a

) the trip should be ad-

justed so that its track (29) inclines at a

very acute angle with the record lines on the

disk. The operation of the machine is now
started and goes on in the usual way, the re-

60 producer, carrying the wheel 36, being

moved inward gradually in the well known
manner, until said wheel touches the trip 25;

whereupon the sharp edge of the wheel will

engage in one of the notches or scores 31 of
65 said trip, and said wheel then mounts the

track 29 of the trip, much as the wheels of
a railroad car sometimes mount a track rail,

and the wheel rolls along the track 29 until
it is arrested by the upcurved end or stop 30
of said track. The rise of the wheel 36 as it 70
mounts the track 29 lifts the reproducer with
its arm, needle and other attachments clear
of the record and not only stops the re-

production of sound but prevents damage
either to the arm or needle. The inclination 75
or taper of the track (29) as well as the
form and arrangement of the notches (31)
should be so gaged that the reproducer is

not permitted to have a return or downward
movement which might reengage the needle 80
with the record. In other words, these
parts should be so shaped that the needle
once clear of the record will be held up in

that position. The beveled track and the
correspondingly beveled wheel (36) insures gf
that the engagement once effected is re-

tained, and that there be no danger of these

parts slipping out of engagement and allow-

ing the reproducer to fall back with its

needle on the record. If there is any oscil- 90
lation relatively between the trip and the
wheel (36), and the wheel after reaching
the stop (30) falls back down the track (29),
the wheel will then run off on the return
track (32) which acts as a sort of switch. 95
In this manner, the wheel is confined be-

tween the stops (30) and (33) and cannot
be accidentally dislodged. Of course, the

reproducer may be lifted off the trip for a
renewed operation of the machine. 100

It is, of course, to be understood that

while I consider the construction here illus-

trated and described as preferable I am not,

however, limited to the precise details shown
and maj" vary the construction in numerous 105
respects so long as the principles are re-

tained.

Having thus described my invention, what
I claim as new and desire to secure by Let-

ters Patent of the United States is

:

110

1. An attachment for sound reproducing
machines comprising a member adapted for

mounting on the record-carrier and pro-

vided with a track inclined upward in ap-

proximately the direction of normal travel 115

of the sound reproducing point along the

record, and thereby adapted for raising the

sound-reproducing point from the record, in

combination with a member, other than the

sound reproducing point of the machine, 129

adapted for mounting on the sound repro-

ducer, and arranged to engage said track

at a suitable point in the operation of the

machine, and to ride along said inclined

track and thereby to raise the reproducing 125

point from the record, the said member
adapted for mounting on the record carrier

being provided also with a return track

which the said member adapted for mount-

ing on the sound reproducer will travel over iso
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during its return movement, whereby the

reproducing point is prevented from strik-

ing the record during such return move-

ment.

5 2. An attachment for sound reproducing

machines comprising a member adapted for

mounting on the record-carrier and pro-

vided with a track inclined upward in ap-

proximately the direction of normal travel

10 of the sound reproducing point along the

record, and thereby adapted for raising the

sound-reproducing point from the record, in

combination with a member, other than the

sound reproducing point of the machine,

15 adapted for mounting on the sound repro-

ducer, and arranged to engage said track

at a suitable point in the operation of the

machine, and to ride along said inclined

track and thereby to raise the reproducing

20 point from the record, said inclined track

having, in addition to its before-mentioned

inclination, a lateral inclination the said

member adapted for mounting on the sound

reproducer having a corresponding lateral

25 inclination.

3. An attachment for sound reproducing

machines comprising a member adapted for

mounting on the record-carrier and pro-

vided with a track inclined upward in ap-

30 proximately the direction of normal travel

of the sound reproducing point along the

record, and thereby adapted for raising the

sound-reproducing point from the record,

in combination with a member, other than

35 the sound reproducing point of the machine,

adapted for mounting on the sound repro-

ducer, and arranged to engage said track

at a suitable point in the operation of the

machine, and to ride along said inclined

•40 track and thereby to raise the reproducing

point from the record, said inclined track

Inning, in addition to its before-mentioned

inclination, a lateral inclination, the said

member adapted for mounting on the sound

45 reproducer having a corresponding lateral

inclination and having a yielding support

permitting motion of said member both to-

ward ;i ml from the support.

4. A phonograph attachment comprising

50 a trip furnished with an upwardly inclined

track-, the upper end of which terminates in

a stop and a return track or switch extend-

ing from the high end of the track back-

ward toward the low end and also termi-

55 nating in a stop and a part adapted to have

connection with the reproducer and to be

engaged by said tracks for the purpose

specified.

5. An attachment for sound reproducing

60 machines comprising a member adapted for

mounting OD the record carrier of the ma-
chine, and comprising a body portion, a

member movable in and out with respect

to said body portion, and a track carried by

said movable member and inclined upward 65

in approximately the direction of normal

travel of the sound reproducing point over

the record, said track being angularly ad-

justable with respect to the said movable

member. .

70

6. An attachment for sound reproducing

machines comprising a member adapted for

mounting on the record carrier of the ma-

chine, and comprising a body portion, a

member movable in and out with respect to 75

said body portion, and a track carried by

said movable member and inclined upward

in approximately the direction of normal

travel of the sound reproducing point over

the record, said track having also a return 80

track inclined upward in the direction oppo-

site that of normal movement of the repro-

ducing point over the record.

7. An attachment for sound reproducing

machines comprising a member adapted for 85

mounting on the record carrier of the ma-

chine, and comprising a body portion, a

member movable in and out with respect to

said bodv portion, and a track carried by

said movable member and inclined upward 90

in approximately the direction of normal

travel of the sound reproducing point over

the record, gear mechanism carried by said

body portion for moi ing said movable mem-
ber 'in and out, and a pointer and scale, one 95

of which is carried by a movable portion of

such gear mechanism, whereby the degree

of projection of said movable member is in-

dicated.

8. A phonograph attachment comprising 100

a body, a bar arranged to move in and out

thereof, an annulus in the body and pivot-

ally connected to the bar to move the latter

in 'and out, said annulus being toothed, a

gear meshed with the teeth of the annulus, 105

means for operating said gear, and a trip

carried by the bar.

9. An attachment for sound reproducing

machines comprising a body portion, a bar

mounted in a lateral guide-orifice of said 110

body portion, to move in and out with re-

spect to said body portion, mechanism for so

moving said bar in and out, a block pivoted

to said bar, guide means for said block, in-

pendent of the said bar, and tripping 115

means carried by said block.

In testimony 'whereof I have signed my
name to this specification in the presence of

two subscribing witnesses.

WILLIAM H. SCHOONM AK E R.

Witnesses

:

Eleanor T. Mtnogtje,

C. W. F.Ultr.AMv.

Copies of this patent may be obtained for five cents each, by addressing the " Commissioner of Patents..

Washington, D. C."
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To all whom it may concern

:

Be it known that I, Clinton E. Woods,
of Bridgeport, Connecticut, have invented a

new and useful Improvement in Speed-Gov-
5 ernors for Talking-Machines, which inven-

tion is fully set forth in the following speci-

fication.

This invention relates to speed governors,

and more particularly to speed governors
10 for governing and indicating the speed of

motors for talking machines.
The object of the invention is to provide a

simple and efficient device of this character,

which shall be efficient in governing or con-

15 trolling the speed of the talking machine
motor, and accurate in indicating the speed
or number of revolutions per minute which
the motor is imparting to the record tablet

of the talking machine.
20 With this object in view, the invention

consists in the combination of elements here-

inafter more particularly described and
pointed out in the claims.

The inventive idea may be expressed in a

25 variety of forms, one of Avhich is shown in

the accompanying drawings, for the pur-
pose of illustrating the invention, but not
for the purpose of defining the limits of the
invention, reference being had to the claims

30 for this purpose.
In said drawings Figure 1 is a top plan

view of the mechanism, with the inclosing

casing thereof partly in section and partly
broken away ; Fig. 2 is a section on the line

35 2—2 of Fig. 1, looking in the direction of
the arrow ; Fig. 3 is a side elevation, with
the inclosing casing and some of the parts
shown in central section; Fig. 4 is a front
face view, partly broken away; and Fig. 5

40 is a detail of the friction pad yoke and con-
nected parts.

Referring to the drawings, in which like

reference numerals indicate corresponding
parts throughout the several views, 1 is a

45 shaft operatively connected to the motor of

the talking machine, and with one end taking
bearing in the walls of the casing 2, suitably

mounted upon the talking machine. This
shaft 1 has on the end thereof, and within

50 the casing 2, a worm gear 3 meshing with a
worm 4 formed on the governor shaft 5,

which has bearing at one end in the wall of
the casing, and at the other end in a vertical

partition 6, as will be clearly seen by an in-

spection of Fig. 3. Keyed to the governor 55
shaft 5, by a set screw 7, is a disk 8, to
which there are pivoted two pairs of weights
9, 9, and 10, 10, one member of each pair of
weights being pivoted on a pivot 11 passing
through the disk 8, and one member of 60
each pair of weights being pivoted on a

pivot 12 also passing through the disk 8, as
is shown in .dotted lines in Fig. 1. The four
weights 9, 9, and 10, 10, are all alike in con-
struction, and therefore a description of one 65

will suffice for all four. These weights are
preferably shaped as shown in Fig. 2, and
have an anti-frictional roller 13 pivoted in
a cut-away space therein on a pivot 14,

which is indicated in dotted lines in Fig. 2. 70
The weights are held in their innermost
position, close to the shaft 5, by springs 15,

15, and when the shaft 5 is revolved by the
action of the motor, the weights, under the
influence of centrifugal force, move outward 75
toward the periphery of the disk 8.

Mounted to slide on a bushing 16 secured
to the shaft 5 on the forward side of the disk

8, is a sleeve 17, which sleeve carries a cir-

cular flange or disk 18, and a spring 19 is 80
interposed between said flange or disk 18
and the partition 6. On the disk 18 are two
cam surfaces 20, 20, the lowest points of
which cam surfaces are opposite the anti-

frictional rollers 13 on the weights when 85
the machine is not in motion, and the
weights occupy the position shown in Fig.
2. When, however, the weights are thrown
outward under the influence of centrifugal
force, the anti-frictional rollers 13, acting 90
on the cam surface 20, 20, force the disk 18
away from the disk 8, that is, from the full

line to the dotted line position in Fig. 3,

this movement of the disk 18 being against
the tension of the spring 19. Pivoted to a 95
depending lug 21 on the interior wall of the
casing 2, is a bell-crank lever 22, having a

fork or yoke 23 (Fig. 5) pivoted therein,
so as to turn around a vertical axis, said
yoke having the friction pads 24 thereon, loo
which pads are carried in front of the disk
18. A micrometer screw 25 is screw-thread-
ed into the walls of the casing 2, and bears
on the angular lever 22 at its angular point
to adjust it around its pivot, whereby the 105
pads 24, 24, are brought closer to, or per-
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mitted to recede more or less from, the
disk 18.

To the rear of the disk 8 (that is, on the
opposite side thereof from the disk 18) is

5 a bushing 26, on which is slidably mounted
a sleeve 27, preferably provided with a

flange 28. This sleeve 27 is also provided
with a circular flange or disk 29, similar to

the disk 18, and the disk 29 is provided with

19 cam surfaces 30, 30, corresponding to the

cam surfaces 20, 20, on the disk 18, which
cam surfaces are opposite the anti-frictional

rollers 13 on the weights 10, and when the

shaft 5 is revolved by the motor the weights
15 10, 10, move outward, under the influence

of centrifugal force, and the rollers 13, 13,

acting on the cam surfaces 30, 30, force the

disk 29, and with it the sleeve 27 and the

flange 28, from left to right in Fig. 3,

20 against the tension of a spring 31 reacting

between the sleeve 27 and the end of the

worm 4 on the shaft 5. This movement of

the sleeve 27 is employed to actuate an in-

dicator or pointer 32 (Fig. 4), which acts,

25 in conjunction with a scale 33, to indicate

the speed at which the motor is moving.
The connection between the moving sleeve

27 and the pointer 32 is secured as follows

:

Keyed to a shaft 34 is a lever arm 35 (Fig.
30 3), which is held in operative engagement

with the flange 28 by a spring 36 engaging
the lower arm 37 of the lever arm 35. The
end of the lever arm 35 may bear directly

against the flange 28, if desired, but pre-
35 ferably I place an adjusting screw 38

through the end of the lever, as shown in

Fig. 3, permitting the inner end of the

screw to bear against the flange. This is

for the purpose of accurately adjusting the
40 device, to the end that the pointer 32 may be

made to exactly indicate the number of revo-

lutions per unit of time imparted to the

record tablet.

Keyed to the shaft 34 is a lever arm 39,
45 which normally rests above a lever arm 40

keyed to a shaft 41 extending from front

to rear of the casing 2, and having bearing
in the walls thereof. The shaft 41 has se-

cured to its forward end, and at a point in
50 front of the partition 6, a lever arm 42

(see Figs. 1 and 4), and the pointer 32 is

keyed to a hollow drum or hub 43, mounted
to turn on a hollow projection 44 supported
in the partition 6 and the dial face 45,

55 which hollow projection, as here shown, also

forms the bearing for the forward end of

the shaft 5. A cord or band 46 (Fig. 4) is

secured at one end to the end of the lever

arm 42 on the shaft 41, and the other end
00 of the cord is wound around the drum 43

and secured thereto, as shown in Figs. 3

and 4. A light spring 47, shown in dotted

lines in Fig. 4, is also secured to the hollow
drum or hub 43 at one end, and has the

65 other end secured to the partition 6. The

index scale 33 may, if desired, be covered
with a glass or other transparent front 48,
though this may be omitted.
The parts are so adjusted and arranged

that when the machine is standing still, 70
the pointer 32 rests opposite the zero point
on the scale 33, with the cord 46 wound
around the drum 43.

Operation : When the motor is in motion,
revolution is imparted to the shaft 5 through 75
the worm gear 3 and the worm 4, causing
the weights 9, 9, to fly out, under the in-

fluence of centrifugal force, thus moving
the disk 18 from the full to the dotted line

position of Fig. 3, where it is brought in 80
contact with the friction pads 24, 24, whose
position is adjusted by the micrometer screw
25 to regulate the amount of friction be-
tween the disk 18 and the pads 24, and
thereby govern the speed of the motor. At 85
the same time, but independently of the
centrifugal weights 9, 9, the weights 10, 10,

are thrown outward by centrifugal force,

shifting the disk 29 from left to right (Fig.

3), thereby rocking the shaft 34, through 90
the lever arm 35, and causing the arm 39
on said shaft to depress the lever arm 40
on the shaft 41, and thereby rock said last-

named shaft. This rocking action serves to

depress the arm 42 on said shaft, and un- 95
wind the cord 46 from the drum 43, revolv-
ing said drum, and with it the pointer 32,

against the tension of the light spring 47,

which spring serves, when the motor is

brought to rest, or the speed of the motor 100

is lessened, to move the index pointer 32
to or toward the zero point.

It will be observed that, while the action

of the disks 18 and 29 is each dependent
upon the speed of the shaft 5, nevertheless 105

these two disks perform their functions

each independently of the other. This is

important, since it has been found that in-

accuracies occur in the indicating pointer

if it is moved through the action of the 110

same disk that is under the control of the
friction pads 24.

While I have thus far described the mecha-
nism with some particularity, in order that

the same might be thoroughly understood, 115

the invention is not limited to the specific

details of construction as set forth, since

these may be varied within limits, without
departing from the spirit of the invention,

which is defined in the appended claims. 120

What is claimed is:

—

1. In a device of the character described,

the combination of a motor-driven shaft,

an element secured to and revolving with
said shaft, two pairs of centrifugally oper- 125

ated weights pivoted to said element one
pair on each side thereof, two disks slidably

mounted on said shaft to revolve therewith

and on opposite sides of said element, cam
surfaces on said disks in operative engage- 13°
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ment with said weights, a braking device in

operative relation with one of said disks,

and an indicating device in operative rela-

tion with the other disk.

5 2. In a device of the character described,

the combination of a motor-driven shaft,

a disk secured to said shaft and revolving
therewith in a plane at right angles to the

axis of the shaft, a pair of weights pivoted
10 on the opposite faces of said disk near its

periphery, cams slidably mounted on said

shaft on opposite sides of said disk and in

operative relation with said weights, a brak-
ing device in operative relation with the

15 cams on one side of said disk, and an indi-

cating device in operative relation with the
cams on the other side of said disk.

3. In a device of the character described,

the combination of a motor-driven shaft, a
20 disk secured thereto and revolving therewith

in a plane at right angles to the axis thereof,

a pair of weights pivoted to one side of said
disk near its periphery, and another pair of
weights similarly pivoted to the other side

25 thereof, a brake, an indicating device, oper-
ative connections between one pair of
weights and said brake, and operative con-
nections between the other pair of weights
and said indicating device.

30 t In a device of the character described,

the combination of a casing, a motor-driven
shaft mounted in said casing, an indicating
pointer and dial in front of said casing, a

disk lying in a plane at right angles to the
axis of said shaft and keyed thereto, cen- 35

trifugally operated weights pivoted to the
front side of said disk, brake mechanism
operated by said weights, means for adjust-
ing said brake mechanism, a second pair of
centrifugally operated weights pivoted to 40
the rear side of said disk near its periphery,
and operative connections between said sec-

ond pair of weights and said pointer.

5. In a device of the character described,
the combination of a casing having a parti- 46

tion wall, a motor-driven shaft having bear-
ing in said partition wall and in an end wall
of the casing, an indicating pointer and dial
in front of said partition wall, a disk se-

cured to said shaft in a plane at right angles 50

to the axis thereof, with four weights simi-

lar in size and weight pivoted to said disk
near its periphery two on either side there-

of, a brake mechanism, operative connec-
tions between said brake mechanism and the 55

pair of weights on the front side of said
disk, and operative connections between said
pointer and the pair of weights on the rear
side of said disk.

In testimony whereof I have signed this 60

specification in the presence of two subscrib-

ing witnesses.

CLINTON E. WOODS.
Witnesses

:

J. S. Griffith,
John R. Petrie.

I

Copies of this patent may be obtained for five cents each, by addressing tbe " Commissioner of Patents,

Washington, D. C."
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To all whom it may concern

:

Be it known that I, Armin Borzsony, a

subject of the King of Hungary, and a resi-

dent of the borough of Manhattan, county,

5 city, and State of New York, have invented

certain new and useful Talking-Machine
Cabinets, set forth in the following specifi-

cation.

This invention relates to an improvement
7,o in cabinets for sound reproducing machines

commonly known as talking machines.
An object of the invention is to improve

the quality of the tones reproduced by the

machine and to provide for the ready regu-

KJi lation of the loudness of a reproduction.

Further objects are to simplify and
cheapen the construction of a cabinet con-

taining the sound reproducing mechanism
and sound amplifying and discharging

20 mechanism.
To the above ends a sound amplifier is

combined Avith the cabinet and with one or

more resonating chambers so arranged as to

affect the quality of the tones emanating
25 from the sound reproducing mechanism.

The above and' further objects of the in-

vention Avill be pointed out more particu-

larly in the following claims which should
be read in connection with the accompany-

30 ing drawings which form a part of this ap-
plication, which are particularly referred to

in the following specification, and in

which,

—

Figure 1 is a plan view of the cabinet
35 showing contained parts part of cover being

broken away ; Fig. 2 is a front elevation of
the structure shown in Fig. 1 with a part of
the protecting screen for the horn broken
away; Fig. 3 is a vertical section through

40 line III—III of Fig. 1 looking in the direc-

tion of the arrows; Fig. 4 is a vertical sec-

tion through line IV—IV of Fig. 1, which
corresponds with line III—III, and looking
in the direction of the arrows ; and Fig. 5 is

45 a detail view of the iris regulating valve for
the sound conduit.

Referring now more in detail to the draw-
ings, 1 indicates a cabinet of any approved
construction which may be supported by

50 suitable feet 2; a horizontal part 3 is pro-
vided, which is superposed by the usual ro-

tatable table 4 for carrying a reproduction
disk 5. The usual spring driving mechan-
ism for the table 4 is located beneath the

56 part 3 in a suitable compartment 6, shown

in dotted lines. The driving mechanism in
the drawings is indicated by the winding
shaft 7 projecting laterally through the end
wall of the cabinet. Beneath the com-
partment 6 may be located drawers 8 for 60
containing additional disk records.

9 indicates the sound box of any suitable

construction connected in a suitable manner
with the swiveled tubular arm 10 which is

mounted to swing horizontally on the up- 65
right tube 11 mounted on the horizontal par-
tition 3. Extending laterally from and
forming a continuing duct from the upright
11 is the sound conduit 12. This conduit 12
may be provided as shown with a choke 70
valve 13. This valve is the well known iris

shutter commonly used in photography. Its

essential elements are illustrated in detail

in Fig. 5 and comprise a series of pivoted
plates 14 arranged overlapping each other 7">

and so mounted that they may be caused to

swing individually toward the center of the
duct 12 thereby more or less choking the
passage therethrough. The finger lip 15 is

provided to rotate the ring 16 having suit- so

able engagement with the plates 14 so as to

cause their movement inwardly or out-

wardly to regulate the size of the sound
opening through the duct 12.

Choke valves, as heretofore employed in 85

sound ducts for restricting the volume of

sound passing therethrough, have consisted

usually of flaps, single sliding diaphragms
or similar devices which have operated to

direct the volume of sound more or less di- 90

rectly against the sides of the conduit. Some
of such devices operate in such manner that

the more the passage is restricted the more
directty are the sound waves brought into

contact with the walls of the conduit. The 95

iris valve, of the general design illustrated,

by reason of its maintenance of the center of

the sound opening continually in the axial

center of the conduit, entirely avoids this

objection and has been found to produce a 100

more pleasing modification of the passing

sounds.

A cover 17 may be hinged to the cabinet

1 as by hinges 18 so as to give access to the

table 4 and sound box 9, the reproduced 105

sound from which is conducted through the

sound-conduit 12 into the rear or small end
of the sound amplifier or horn £0 presently

to bfe described. That portion of the cabinet

at one side of the sound reproducing inechn- IIP
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nism is a rectangular boxlike structure fitted

with a sound amplifier or horn comprising a

wooden structure of frusto-pyramidal shape.

In the present construction the top wall 19

5 of this horn 20 is horizontal and forms also

the top partition of the cabinet 1 at this

localit}'. The rear wall 21 of this horn is

formed hj the rear wall of the cabinet and
is vertical as shown. The left hand side

10 wall 22 extends rearwardly from the front
of the cabinet diagonally to the right but is

arranged in a vertical plane. The right
hand side wall 23 is arranged symmetrically
to the wall 22, likewise in a vertical plane.

15 Thus, at the front, the lateral opening at

the mouth of the horn 20 corresponds in ex-

tent with the lateral distance between the
right hand outer partition 24 of the cabinet
1 and the vertical partition 25 extending

20 from front to rear of the cabinet to com-
plete the boxlike structure, while the lateral

space between the side walls 22 and 23 at the
rear of the horn 20 is much less due to the
inward convergence of the side walls 22 and

25 23. The lower edges 26 and 27 of the side

walls 22 and 23 are upwardly beveled from
the front to the rear, as indicated, and are
suitably joined to the upper face of a rear-
wardly and upwardly inclined lower parti -

30 tion wall 28 which extends completely across
the space between the vertical partitions 24
and 25. The portion of this wall 28, de-
marked by the side walls 22 and 23 of the
horn, forms the lower wall of the horn 20

35 while, at the same time, this partition wall
28 forms the upper partition for a reso-

nating chamber 29 of frusto-wedge shape.
This chamber 29 is open to the interior of
the horn 20 through the sound-perforation

40 30 formed in the wall 28. The chamber 29
is closed at the rear by the portion 31 of the
rear partition wall of cabinet 1 and at the

front by the front partition wall 32 and at

the bottom by the bottom closure or wall 33
45 of the cabinet 1. This bottom wall of the

cabinet 1 is provided with a resilient espe-

cially prepared sounding board panel 31.

In the preferred construction, the vertical

extent of the resonating chamber 29 at the
50 rear is twice its vertical extent in the front.

This is indicated in the drawings. Con-
versely the vertical extent of the opening in

the horn 20 is twice as great at the mouth
of the horn as it is at the rear.

55 An additional resonating chamber is pro-
vided at the right of the right hand side wall
23 of the horn. This has communication
with the interior of the horn through the
opening 35. This second resonating cham-

60 ber 36 is bounded by the cabinet partition

wall 24; the top wall 19; the right hand side

wall 23 of the horn and the inclined wall 28

;

and is tapering wedge shaped. In Fig. 4
there is indicated in dotted lines a sounding

65 board panel 37 mounted in the cabinet wall

24 for the resonating chamber 36 similar to
34, described.

It should be noted that the wall 28 divides
a relatively large chamber into a pair of
smaller substantially equally sized compart- 70
nients one arranged above the other and
being entirely uncommunicating except
through the specially arranged aperture 30
in the dividing wall. The space or com-
partment above the wall 28 serves as a res- 75
onating chamber for modifying and im-
proving the tones emanating from the am-
plifier, the sound waves within said resonat-
ing chamber themselves being amplified by
contact with the sounding board 34 in the 80
bottom thereof, and being projected by said
sounding board through the opening 30 for
intermingling with and modifying the
waves in the upper compartment. The up-
per compartment is further divided by the 85
vertical walls 22 and 23 at least one of
which, as 23, is formed with an aperture 35
similar to the aperture 30 for communication
with the otherwise closed space between said
wall and the outer wall of the cabinet. The 90
sounding board 37, in the outer cabinet wall,

is for the same purpose and is disposed so as
to bear the same relation to the aperture 35.

that the sounding board 34 bears to the aper-
ture 30, and the projecting of sound waves 95
by the board 37 through the aperture 30 not
only causes said waves to mingle with the
normal waves in the amplifier, but also with
the waves injected thereinto through the ap-
erture 30 in such manner as to form a cross- ioo
ing and a mingling of sound waves, so that
as they finally emanate from the large open
end of the amplifier or upper compartment
they are devoid of the ringing harshness
usually present in sound given off by ma- iouo
chines of this class. The positions of the
apertures 30 and 35, substantially centrally

above the respective sounding boards, to-

gether with the relative sizes and shapes of

the openings, are so calculated as to best ac- no
complish the sought-for results.

The mouth of the horn 20 may be perma-
nently covered by a screen 38 fixed in posi-

tion to the edges of the horn and serving to

prevent the ingress of foreign objects. 115
During the reproduction of sound by the

reproducer or sound-box 9 the sound is con-

ducted by the sound conduit 12 into the rear
of the horn or amplifier 20, by means of
which, according to the principles of reso- 120
nance, the magnitude of the sound is ampli-
fied and thrown out into the room from
the mouth of the horn. It has been found
that the combination of one or more reso-

nating chambers such as 29 and 36 having 125
communication with the interior of the horn
results in a pleasing modification of the
sounds reproduced. It is believed that in-

dividual columns of air vibrate vertically

within the resonating chambers 29 and are 130
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45

50

55

60

65

individually of varying lengths according
to their position either forward or back
within the said chamber and that the vibra-

tion of these columns of air is communi-
cated into the interior of the horn 20
through the opening 30, so as to modify, in

a pleasing manner, the final sound emanat-
ing from the structure. It has been found
that the volume of the reproduced sound
may be modified in an effective manner by
means of a throttling valve indicated in the

Figs. 1 and 2 and specifically in Fig. 5, even
though this valve is located entirety apart
from the sound amplifier or horn 20.

Although a preferred embodiment of the
invention has been illustrated and described
it is to be understood that the same is merely
illustrative of the invention, while
What is claimed and what is desired to

be secured by United States Letters Patent
is set forth in the following claims.

1. In a cabinet for sound reproducing ma-
chines, a chamber having an apertured par-
tition wall dividing said chamber into up-
per and lower compartments, one of said
compartments comprising the amplifier of
said machine, and the other of said com-
partments being provided with a sounding
board in one of its Avails, and the aperture
in said partition wall being substantially
centrally disposed relatively to the resonant
surface of said sounding board so as to

facilitate projection of sound waves through
said aperture.

2. In a cabinet for sound reproducing
machines, a chamber having an apertured
partition wall dividing said chamber into
upper and lower compartments, an aper-
tured partition dividing one of said com-
partments, whereby an amplifier for said
machine is formed in said compartment at
one side of said partition, and a resonating
chamber is formed in said compartment at

the opposite side of said partition, one of
the walls of said resonating chamber being
provided with a sounding board, and the
aperture in said partition being substan-
tially centrally disposed relatively to the
resonant surface of said sounding board so
as to facilitate the projection of sound waves
through said aperture, and resonating
means within the compartment below said
partition wall.

3. In a cabinet for sound reproducing
machines, a chamber having a partition
wall provided with an aperture and divid-
ing said chamber into upper and lower com-
partments, a relatively vertically disposed
apertured partition dividing said upper
compartment whereby an amplifier for said

machine is formed in said compartment at

one side of said partition and a resonating
chamber is formed in said compartment
at the opposite side of said partition, one
of the walls of said resonating cham-

ber being provided with a sounding board,
and the aperture in said partition be-

ing substantially centrally disposed rela-

tively to the resonant surface of said sound-
ing board to facilitate the projection of 7c
sound waves through the aperture in said

partition, a sounding board in the bottom
wall of said lower compartment, and the
aperture in said partition wall being sub-
stantially centrally disposed above the reso- 7^
nant surface of said last mentioned sound-
ing board to facilitate the projection of

sound waves through the aperture in said
partition wall, whereby sound waves en-

tering the amplifier through the apertures 80
in said partition and partition wall may in-

termingle more thoroughly with the sound
Avaves in the amplifier.

4. In a cabinet for sound reproducing ma-
chines, an amplifier opening out of said 85
cabinet and comprising a frusto-pyramidal
shaped structure; a frusto-wedge shaped
resonating chamber lying alongside one wall

of said amplifier and communicating with
the interior of said amplifier through a per- 90

foration provided in said wall, the cross sec-

tional dimension varying from back to front
of said amplifier in the same degree as the
cross sectional dimension taken in the same
direction through said resonating chamber 95
varies from front to back, an independently
formed resonating chamber lying alongside
another wall of said amplifier and commu-
nicating with the interior of said ampli-
fier through a perforation formed at an 100
angle to said first mentioned perforation,
and sounding boards one within each of said

resonating chambers adjacent said aper-

tures.

5. In a cabinet for sound reproducing ma- 105
chines, a rectangular boxlike inclosure hav-
ing partition walls foi'ming a truncated
prismatic amplifier open at the front and
closed at the rear and rectangular in cross-

section, and also forming a plurality of res- 110

onating chambers along the flat sides of
said amplifier, each flat side of said ampli-
fier adjacent to a resonating chamber hav-
ing a sound-perforation midway of its

length, and sounding boards within said Mr
resonating chambers adjacent said sound
perforations.

6. A talking machine comprising an in-

closure, including a sounding-board form-
ing an exterior wall thereof, and hollow '

sound conducting means arranged within
said inclosure and Inning an opening ar-

ranged to transmit sound waves toward
said board, and an opening arranged to

transmit sound waves in a direction sub-

stantially parallel to said board.
7. In a talking machine, the combination

with a sounding-board, of hollow sound con-

ducting means arranged in proximity to

said board but spaced therefrom, and hav-
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ing an opening in a longitudinal side of said

means facing said board.
8. In a talking machine, the combination

with a sounding-board, of tapering hollow
5 sound conducting means arranged in prox-

imity to said board but spaced therefrom,

and having an opening in a longitudinal

side of said means facing said board.
9. In a talking machine, the combination

10 of a cabinet having a sound chamber with a

wall embodj7ing a sounding-board, sound
reproducing means mounted on the cabinet

outside of said chamber, and an amplifier

communicating with said reproducing means
1 5 and inclosed within and communicating with

said chamber and out of contact with and
free from said sounding-board.

10. A talking machine comprising a cabi-

net, including a sounding-board forming
20 part of an exterior wall thereof, and hollow

sound conducting means arranged within
said cabinet and having an opening facing
toward and spaced from said board and an
open delivery end.

11. A talking machine comprising a

sounding-board, and hollow sound conduct-
ing means having an opening facing toward
and spaced from said board and an open
delivery end.

12. In a talking machine, the combina-
tion with a sounding-board, of hollow sound
conducting means spaced from said sound-
ing-board and having an opening facing
said board and an open deliver}- end facing
in a different direction.

13. A talking machine comprising a cabi-

net provided with a sounding-board and
with an outlet in a Avail other than said
sounding board, and hollow sound conduct-
ing means arranged within said cabinet and
having an opening arranged to transmit
sound Avaves toward said board, and an
open end arranged to transmit sound waves
through said outlet.

14. A talking machine comprising a cabi-

net proA-ided Avith a sounding-board, and
holloAA' sound conducting means arranged
within said cabinet and having an opening
facing toward and spaced from said board,
and an open delivery end facing in a dif-

ferent direction.

In witness whereof, I have signed my
name to this specification, in the presence of

two subscribing witnesses.

ARMIN BOEZSONY.
Witnesses

:

W. G. Allen,
Leonard Day.

30

35

Copies of this patent may be obtained for five cents each, by addressing the

Washington, D. C."

Commissioner of Patents,
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